The digestion by calves of milk having varying fat contents and curd tensions by Bourg, Louis Joseph
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1940
The digestion by calves of milk having varying fat
contents and curd tensions
Louis Joseph Bourg
Iowa State College
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Veterinary Pathology and Pathobiology Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Bourg, Louis Joseph, "The digestion by calves of milk having varying fat contents and curd tensions" (1940). Retrospective Theses and
Dissertations. 15010.
https://lib.dr.iastate.edu/rtd/15010
NOTE TO USERS 
This reproduction is the best copy available. 
® 
UMI 

m& oi®sfzo« M cM*¥ss m mtm 
fAEiiia wm cmmMm mn CWB- Msiois 
ir 
l<0al« ymmph ,»©*irs 
A fbesi# a«i3*itt®4 tQ tJi® Qr&dmt® Fueulty 
for tbe i>@.gr«« ©f 
p©c^i«. m mimsmm 
MftJ©r SttbJ«efc. Siitry .lasteawtyy 
Approir#as 
liFlmri In eS 
aJ©r Depar twnt 
ieSSnelnSlSlK 
l©w» Stat® eoilftg® 
1940 
Signature was redacted for privacy.
Signature was redacted for privacy.
Signature was redacted for privacy.
UMI Number: DP13131 
INFORMATION TO USERS 
The quality of this reproduction is dependent upon the quality of the copy 
submitted. Broken or indistinct print, colored or poor quality illustrations and 
photographs, print bleed-through, substandard margins, and improper 
alignment can adversely affect reproduction. 
In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if unauthorized 
copyright material had to be removed, a note will indicate the deletion. 
UMI 
UMI Microform DP13131 
Copyright 2005 by ProQuest Information and Learning Company. 
All rights reserved. This microform edition is protected against 
unauthorized copying under Title 17, United States Code. 
ProQuest Information and Learning Company 
300 North Zeeb Road 
P.O. Box 1346 
Ann Arbor, Ml 48106-1346 
• S -
msi^ Qw mnmsm 
Page 
In^ta-Qdue ticm . • • . , 4 
fert. .!• ®b.® dig®»ti©a bf ©alwa ©f S Mid S 
p#r ©#bIj fat la mIIAe witli »©ft 
©rnrd t®j»s4©M 6 
A* E®vi®w (Kf Li ttratw?®#* 
!• Ill© cofflpogltiea. auA pkysieo-
charscMristl©# o-f 
soft aad hard ©mM ai,lka»#»#« 7 
2» liija©g#«t©M fitt 8 
of fat and 
pro teiaa  ^• ••. 9 
a«. Big«8ti©» #f fat##9 
b* l>i,g«sti©» Qf tk« a^lk 
p i f 0 t « i n 8 . . * » . 1 0  
• e. ®ffe€t of f*t @a froteia 
dlg«@ tio»» -13 
d#. fk# #ff«et 9f eai'€ ©a p:ro-
t«ia aig»8 tl®n* 14 
4. fii0 j®ff«©t of 4i©t oa ttie mvmvtMtlon 
• o f  t i l ®  i t o i y & e l i # . * . - # . , . . 1 5  
5* ®i® ®ff#ct of 4i©t oa til© rcaetloa 
of tte •••••••••••* 18 
B.« Ixp^riats-toftl» 24 
l-» gxpe.ria#nfe«l • 24 
t »  o f  p r o e M m r ® # 2 5  
a* Hattdling ©f experlaentsl 
stnlm&lSi •••«•••• 
{!) e«f3?®. f«®dlug 
©f calves • 27 
/y 
a> a> 
03 w 
O t O t O  C 0 a 3 O C 3 C ^ ! > C 7 > O C \ I " ^  
l O i O i O  
& 
3 s 
* f 4  
© & 0 
s ^ 
$ 
m 
4 
4 
& t 
at 
5 
I 
# 
m 
I: 2 
» • 
•4 
«#• 
a 
d 
m 
§ 
a 
«. 
I 
4^ 
# 
• 
• 
« 
« 
•3 
-rj 
J 
ft I I 
s ^ 
I 
i I I 
» • 
1^ ©J. 
» 
i«i 
fs @ 8 
e t! 43. & 
& S 
-• 
« t 
• 
• f 
» 
• 
ft 
& • » O 
1 
m 
m 
s 
5 
m 
i-A 
« 
«rf 
1 
•#* 
5 €i 
1 M 4  ^
£ 2 
• » » 0 I 
« I 
a-
I 4» 
i $ 
n 
m m-
IMmQWWGTim 
ai®r© Is a S'troag immXimg m»ag prfioticml ^Irjmn thsfc 
e«lv«ii abould mvmr g»t aitt mmt&iMlnjg & pmT-mmti&g® of 
fat tlmt rieh ailfe sli©ml4 h» dllwteti wl'tli »kla laillE.. Wm 
©pinion i» #3Epi»e0s«4 hj |>«4iatoli5l®na tlirou  ^Hill iZl) 
irli®!! im mmjSg ^Infmats Mw so ©f'toa 'im4 dlffleiilty .la 
lag atilfe wi  ^« Mgb fat eoatsnt tliat <i©etorg hmr& eom to 
asaoeiat# m M.^  fat altt; wltii -dlgostlea tro«tol«s in infant*® 
And t©4«.y ai for aaay f#ara •pat.t, dairyatn ar® liaving <llffle'ittl.ty 
rearing Q««riis©y J©r»®y . aslf®s ©a. tJielr .al.l^.» On® 
would ordiaarily smspeot a ^ilff®r#Be« ©xistlmg fc#tw®«n tli© 
allfcs of tlie variott®' |jra«is of dairy e.attl«»' 
In a atwdy ef tli® ©j^aical and- ftoyaleal properties of 
<l«rs®y and. Oa^rjiaey aili  ^«• ©©aparad witM milk from Ayrsliir© 
aM Hoi® twin eows., ao qttalttatiir® ©liaaieal diff«r«ttc®a war® 
f©aM, although a diffaraae®' ii* physical pr©farty of tii# surd 
eharactar has hemn iwstad. Oa tii® ai-erage th® *llk- gwp€ froa 
Ayrshir# and H©3a tala mmm is »©f t and aasily tor&kaa whila 
with ^0T»ej and Qwrassy ©om the curd la tow^ and ruhtoery, 
IafQ.raatloB om tte variations ia the emrd ©karaeter cif 
aillE h®i^«®a dairy hraada has pr®s^t#d ra»«ai»-©h »erte,j th© vala® 
of utoiieli has foiyyad appliestioa not; oaly ia '©iair BtttiPltion bmt 
in |»®Ai«fcPie« fits wftll «n.d Ims «ls© « aai*k#% for 
m&tt eiir4. alik» 
Att«.iifei©ii »f til©- p^li© AS yet Ms aot hmmm eall®ii %o «a-
tessiv® fepiftlg ta %h» euM fc«asi®a of aiUte mM. digestion 
e©#ffiei@iit» of silk »# I'fteoMM. Im tl»t smeli 
«wiE bat b®«« €oii® ©n -sutoj®©#* it spp#iir» tliat r-eseareto 
miriE hmmrlmg oa tls® ©ff^efci «€ l»t®ri»®l«tl©nsMp» of varying 
f«l lev®! ait4 mr& fc®»i@a ©f &m tb® co@ffiei«at« of fat 
mxA p?©t«i». 4J.g®»#i©ii wi'tli yowag e.alws w#uM to® of £im4mmutml 
imporfeaae®. 
imv®»tlga:ti:€»»» iiitif# i»4i©at@il tk«,.t: »©f% c^wr€ ailk 
tii# sfc©»«.6ii'^r® rapidly ttiaa 4^g«  ^ hard cmihI aill. Ibi® 
i?ai»®fi mnmwv&ng Wim 4tg»sM.os ljy y©«iag calvsit of 
aiiiE® wi-feli varying fat l«v#l.« mud fe»ail«a0.« I» &M®r' to 
affli8ii®p t&o»« qas#%loM, tiiis lifts b®©a 4®aigiied with 
f ©Hewing iilsj#e.tlv®8s 
I. f© <i«t®i?aiii«i bm varying fat l®v®l« 
ia atlfe aff#©t! Urn of fat mud p?'Ot#in 
4ig@®ti©nt* 
II. Mtw^j tJa® ®ff®«t» of vsryiisg %hm ©urd ©lj»®efc#i» iiiiti 
f&fe ®oat«.al; of ailk' ©m tbm titomtobl® «ei<iity» fr®e fafcty 
aeids  ^ fatfey m&%dM m soap Im th« f®6®a of yowig ealvea# 
III# To afc'^sMy relatiffl»EMt of fcfe® f®e«l r^aetioas a anil, as 
ti^afcatol® aeidity, fmm fatly a ei^ and fatty a eida • as 
aoap t® tto® e:©@ffi#i®ats ©f fat mA iiitp#g®B difsstioa. 
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PAlf I. 
Mg©«tl©a CalTf«a of S and 6 f@r C®»t Fat in 
Milii irith i®ft -and Hard eaord T&miom 
Isntloii was aad« in tti© ijafcrodmetioia mm&rnlag tti© ofiaion 
held bj dairy faiwrs that ailk with high fat levels whea f®d 
to eslv®s ^is often detrimental* Morrison (48) h&s thiM t® 
amy# '^®ry fowxg Bnimml has ©mly a liffiit«d ability t® di­
gest «id aaaiailate fat* If'it 1» f#d milk eontniaiag a 
gr«&t«r p«re®Jit.ag# of f&t thte is ii«s*ai,l f^r tti© speei®.®.^  di­
gs a tiv© distarl>«m®« -my th®r®f©r« •r#»mlt» l^®ii for v&rj 
yoimg Galv®»,: p@trti©iilarly th©#$. ttjat ar® net vXg&^touB-, it is 
b«»t to msm milk thiftt is not m^mlf rieh in fat. • fhiia, in & 
.J®r8«y or Qm^'rmmj herd it is- wi«« to us« ailfe fr-oa a low-
t«8ting eow for a wmk or two, or to aid warn akia milk ©r 
ev@n water to low©r th« fat Zt is trim th« milk 
from Jersey ®»d Qmemsey. cows nowally ©oatmine a hi^ p®r-
©®ntag« of fat hmt It i» also 'Charaeteri'issd toy high ©iird t®a-
iloas, tet wimu ailM io dilmt#d Urn card teusloit as w®ll att the 
fat 'ooa^nt is d®©r#&a®d {1S,.20}'.. *&© ^Tis#ti©ii Itieia arises, if 
J®rs®y a»d o§lir@« d© he^tter oa dilmtiaa of their dg«*a 
ailkj, are '^-a® reaalt® to hm a«erih®d to a lowered fat oea-
tftnt or to a low®r»d eurA teasiont 
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Mmimm of 
ffe® e»po8itioa pliyglccfelieaieml. e^»&stsrleMe8 of mit 
wis tei^yu ciiTu MJIxmis » 
ttuia allJk fr©a varloas eows ©!• «f feej- miPtmXu is 
<m9^lAt0df a v«ypi&tloia in aofeie«4 ia %!» rm®uliiXug eiiM. 
Soa® ailfcs form a suft, mmhj typm of <&wp40 wMle .miiks 
©xliitolt «n ©xfcj?®*!!- fcoa^ and irnfebery Wiemm differ-
h&w9 to-eea 00ted toy laslibajra aat Bigelow C 6 8 ) ,  iaihbwja 
and tfoii©# C 69), Bmekl»y < B) ft»4 S©b«i€ C 1 > all 
of whQm liav® mh&mu marteil differea®©# in fcli® eoagula wMeii r®-
frc« fcii® .sefeioa of r#tiala.©ii alik. 11 th tfe® «xe«pti©a 
®f Alieaaaa. &nA. < 1 I mm of tiiea® wer&ers developed a 
metliod of &c©iaritt;«ly •©lasslfyln  ^ tin® «iiar«€fcep ©f 
Hill { 25)- in 192^ was Warn first t© s^wmam & si@taiocl 
for »©a®®piii|; tti® emM •&£ aiiM# Hili I 25) -aad 
@t4i©r8(46,47,70)®ii©«©d ttoafc as a g«a«jpal rul#,. 8©ffe curd ailk 
ia te«t* HiiUt* 
lh« toaffer eapaeity ©f ffli.3JE «lao 'iiier««se# wiidb Mgli#r 
©lArd tmmXom* *©rri« #% «1# ), iststetrg ©e-work«ra < 7 0) 
and ©&«» itM ieleli I 16) aimwm thmt tb» hmitmr eapaeity 
#f «ofti ©«rd wttik is' l.®«®r ttoa hard ourd ailk prob&bl|- dm® to 
its l®w@r ©oat@nt of »sk, ^rtie-ai&rlf ^tospbortts aM ealeim 
C46,47,TO). 
- a -
fftt slSsMSS* 
It baa lj®®» {l@a®iit.^«,tedl tiiat tli# tmm& Qt aaiaals oa fat* 
£rm €l.©ta eoat&ia. ®xty*et la .alaost «eMt«iit qmntitles, 
Sperri' and Bi0©3? C 65| stiMfia^g tli« fttnatitativ® r#latioos ©f 
tb® feeal lipoids oba'erved ijQ eats and d©gs aiaott as Maeii 
o 
fattj aatefiail in fe'©©# oa a fat-frs® di«t as in m fat diet* 
Bp&r3?y and J^evia® (64 | stmdied tto® lijpid «JLer®tions from 
d©g«'-om ft f«t-fr©® di®t:.' ffe« result® ©fetallied indiemt® 
rmlmtlvel  ^ iarg® .»»mt® of lipid®. ®r® «xei««t#d. iat« ssall 
lat®»tiii®* & eoai^ml>l« portiea ®f tbe®® «xereted lipid® 
is i^sfttos^i-bed, app®r«iitly in tla® Isajpg® i»t®sti3Q®, tko'ttgfa 'tM.® 
i« m% ©©rtaia, Si© r©wtiad®j», %©g®ti»r tiitfe a 3p®lati¥®ly 
BiMill mimimt ®f lipidfs ®x©r®t»d iat©. tl» eoloa, -prQh&hlj aak«a 
mp til® ®nd®g®Bous lipid txei^fitiorasifiiielfa mm io-wad la f®e®«. 
Holt .aiMi m^'wsmkmra i 29) feaiid m ©onstant relation feetw®®a 
ttie- p®^r e®ijt of fat im. mVm^*s silk aad tla# tet&l fat in ti». 
f®®@s of iafaats-* Spm^y aM a©0F (65 |, st®fe® that tiier® mm 
at l@«at foar somree® of fat 1» tli® f®e®a| iatestiiml bmetsfi®, 
d«®<iwaa&t®d iat®atia«l ®«lis, lipoid i?®sidtt@a trom 
food «M emrmtlmm tr&m tk® blood ®iai©i?' directly iMirect-
ly tlM?©ttgii tto® toil® «ad otlier dlg@stii*« ®«®^#tions» Sjpsrrf 
,Aag®*ia»' (64 ) ®ott#lade tmm la®.ii? WiO^k tiiat  ^d®»fiiaafttioa ©f 
iat®stia®l ®pi-feeliiw.- in, all pr@b«feilitf is i»% «a la®^®rtaat 
«©ttr®® of tlm «adog«3a©'m® lipid «x®r«tl:©a. 
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.l4iaigworfet^«»d lolaii (36) tli® extract ©f 
th® imm- tmm h\mmB eonts-lusi »®t #nly i«a4ig@st©d fat hut also 
©•t^sr soltifel® profixie .^ ©f fh# «tii®r solmtel® pro-
dmets, of 9,.8t ^nt ©f th# dry »tfcter ©f feeea, 
w@m «l®t«rjila©€ ©a « fftt-*fr©« ratiea* fbm Ai&t la tMs w<»rk 
&ontai.mA *€0 pew e©nt fat« 
Fryts C-SS) f#d skia ai-Uc to tw® eal*## and fomd t4i® 
feees ©oaslatM ©f t#i0 per mut •tli®r txtrnet ©r a daily 
#.xcr®tioB. of abeiit .gr«a»» 
In otiT- «:sp®ri»Biit it wstf  ^ mstsigtary' fc©- learn tia® .aaowata 
©f •tbftr ©Xtract noraally pr««®ixt in tli® tmmn ot Qmlwm fed 
6kia «ilk witii mft aii4 -hBrti ewrdi %®im-±Qm im order to mmkm 
adJms'tasiBts in tti© dftily fat ®»r®t«d ia.tli# f»e«s of eal¥#« 
wimn f®€ 5 «ii€ 6 mat imt ailfe wltti soft aiwt imrd cwdl 
t®IlSlOi3«., 
3* gie digQititeility ©f fmt -ajtMl gr©t#iaa» mmmmmrn iiiiu«ii)iwP<iiii: imi iim •iiiiiiiwwwiiiiwiiiit>iii»»iiw'i«iB» inajniimrtiiiw iiMiwnwitww iSeewwiwii*iwi^^ 
Dia®»tlom of fat. ImcIi woric Ms reported eone®m-
log tb® digestibility mt fat »»€ gr©.t#li», Hig^ eo#ffiei#ats 
of 4ig®«.tl©a lisw b«®a ©t3«®r*«4, for iJOtli ®f tla®s« nutri®at» 
wli®3a tmd in Mo?i#rat® a»o«iits. In If IS tti® 'ttoltsd State® B®part.-
ia®-nt of .Agrlcultwi'® started m »«ri®s of ®xp®ria®.iits regarding 
th® {lig#«tibility of <llff«r®Bt kindii- of fats. X.aisgTOrtliy and 
Holiws' iX) givs frem tbeir «xf©ria®ats th« digestibility ©f 
'biatterfat la as- ®7 p«r eent# la ISlf CSf| tl3.®y giv® 
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ailk 8©*!  ^ tO-«» a.nd 9S*6 r®gt®«ti¥®a.7. Bryant i 7 ) 
mp&PtM til® .®««sal,ts of f«®4iag fmsh wholm milk eontaiaisg S*4 
p#r e«at fewt'tarfat -to •an lirf'sat 23 pmrnxaas, la trials 
eight aM nim <S&ys in tte© rtsftetli?© values fojr Ifc® 
dig®®tl©a 6o«ffiei«ots ef p^oteiti «r® a»<i &S*3# 
RftMalfca {57) ©xpsi:»iB®atl-|^ , with, & f&tmd th&t Mk® 
p®r ©®afof md%e®t»d mitmgem of .ra*- alUte w« 12..Si, 1.5,*S 
and IS.O for tbrm trisl#* 
l©v«» »iai4 Sh&w (51} working vgUi rats raagi'Hg la w&lj^t 
from lot to 34S graaa, dbtferalned tli# ftp:^ax'#at eotffieieaata of 
protein Ai,g«tioii la fr#«ii eow-*» allk «iiA ©wporatsd mitt. Over 
& p®ri©<l ©f 4? trials, the mer&ge eo®ffi«ienta of 
protein digeetion w«re tS«,S i #17 for fresh ^*oia milk m4 
BBm4 t •SS for «imporiit#d M-lte.* I» a l«.tsr »xp©ri«®afe «o¥«r-
ing g9 trials# tli« «•»»§ autii^s (51) fooad %km average eo-
@ffic@iits of pr©t®in 4tg»8ti0» w#re iO»9 t »B0 for wli©l@ milk 
sad 8f *4 ± *gg for •p©wS®r#d whol# milk* In b^tli of ttoss# 
trials ®l*ilmr dig«stloa •eoeffieleots war© ofetaln@4 in reversal 
trials witli tei« smm rats, itfawaki ©t al. I 4 5), us lag 
rata on fowr-€aj trial® aad pr«l.laiaiiry feeding periods ©f ©6 
daja, fowid •ttmt tb© appareat eo#ffl©leiit» of protein dlgeatioa 
of fo^T' toraiwla of drl«d ailte r«ag«d tvmm 8i t© 91« fo <a®t®r«i.a@ 
wl»#tb«r 4iff®r«ae«s #,a;ist©€ i« the app^reat o©«fficieiit« of pro-
t»ia €ige8ti@a of tke ailk fro» fiv« witj©r tor«#ds of dl&irj 
0&ttie» l®¥®ii» «ii<i Sliaw < 52) .©l>t«ia®# tti® r^s'ttltas shoim In f&lii© 
I. 
- 12 -
TAB£g I 
Ceeffiislsmto #f frofeila SS,g#sfeio» ©f Milk 
from Wlm Major B&ii^ •ix»##ds f«ic«a ©a I&ts 
AWPMhlm t Wovn EvSi# i §m.i^m»y i MQXS tmlm Mr&my 
Mean 90.0t.tl 9S.Mta4 a@.0±«®2 89..7i:.41 
I*^#r ©f 
I3®fc®2wiBati®a@ 30 W t « 10 
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mm® and frle® {17 ) raa a s«ri@« cMf tte'®#-day «lig®at;i©ii 
trials witli cmX'wm raiding i» ags fr©a M t# dnyis* Six 
ealve» f#d fresh, wbol© ailk -aigtsted »4«S per ©©at of th# pro* 
fcdins ia tfc® -si Ik, tkm TO&r» r&n^ng froii SS*8 to 97«S« Seteit 
e&lv®s f®a pmtm-oTlmmd wh&lm allfe atg«sfc®4 M*0 p®r ©emt Qf 
tb.® proteins present# tfa« im&m^ rangiag, fr©a B&*Z t© i§»S. 
lb«n 'fclies® ig«»i@ iiif®stigik't#r® twe- mlm&f, 41 aM 46 days 
of ag®,: and f©d tb#a tlj® s»« »»«»% #f trmh wbol« ailk f©r 
tiir@© day®, the ftpp&r«Kt e0#ffi.©#ats «f prateift digestion wer® 
9g.8 and t2*i* Si®s® #»« mlms, m'b®m f©€ ps«t«u^ls«€ 
aiik, 4tg@sfe©«i 9S*3. and §2-»0 p#r ®e»t ©f tb© protelas# Sieia 
milk wa» f«d to tto#® ««lv#s fer 'tair®« «M fch® eo«ffielent» 
of pr©t#-ia 4ige«-tioa *#r@ f©mnd t@ to® 9§,*t, t4»3 and 94#1. In. 
a lat#r s,«ri6» of ®3£|»®ria®at» %hm SMvm autbers {17 ) reported 
tfa&t fiv© ealms f©€ fresh ailk dlgsstefi tS.'S p«r mnt of 
til# frot©iii» |a»«sent» Hisgli«s itM Cafe C 35) report th® resuit® 
of a 8«v«a-da|- digeitioa trial ea Iwo salves, wlilejh had be©n fed 
milk &lo»» for several montlis# Timf fomd tlat th© apparent 
0e®ffici#«'t® -of pr©t©lii dig@»tioa of ailfe mr& 9&.7 and 94«8.-
affect of fat on pro^teia di^stion* 1fi®r© is eYi-
dam® iaiieating tfeat fat aff#©t« th» digestion of protein®. 
Imigaon {41,42,43J axp.«rim©iiting wlfcii rmts, found ttiat fat was 
B«e©a»-arj partly for tb® mtilisfttioa of pr#t«la anA partly as. 
a 4®toxieatliig rn^entm lalgj^n ©«.par'©-i albmia-f&t aM altomia 
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stareli Tatloa® fow^' that fcli® alttlam altoiiatji m-cmsMmrf-
ia aboufc oja©---iaalrd l©»a with fat than witti st«©ii for tb# 
smm -mmw&t '©f pro-tel.n mtiliaatien* 
fcsMj-urn .an4 {6®) working with fig»i. s«e\ir-e4 b«tt©r 
fi»ot®ifi «lig©®tioa.eo®ffl©i#ata wh#a th« pigs w®3?« f«<i mi.llE 
»<2terat® in fat' eaateat tiisn. whsa ailk high in fat was iis©4.. 
IiiaigWQi't'fel' and Holats 0*f} stat© that th«. fats did not 
M,t#rially aff#et tti® •digestihili.ty ®f eitii«r protein or c-arb©-
hy^at® 4ig«stlQa in their ©xpsfiaeats with htmaias. Morrisen 
^48) et&tea that fat 4o#« a®t iaereaa® tii© ^igaatioa ©f th# 
©th®r mna-UltmnM ©f th® €S.®t. 
B&wall {a4|, ©cwaehtiag oa tti® fat ^igesti^n andl its ©ff®et 
»pon th® atoaaeh eont@at, afcateK 'that fatal' remmln a iohgap time 
ia til® s'toaaeh aloa®# aM wha'ii eomhiik©4 wim 'Othw 
foods trffs th#ir »xlt throi  ^th# ip3ri©r«®. 
^tirnt @f cin'd mt wr&teln Mttl© work 
has h«©a pmbll»h«t ia wMcfe th® ewd tsusioa awd nitF'Ogea dl« 
gmtltm •e#efflei®ata @f ai*# i»®e-oM@d. farroin® and 
Spi^Her C®6J ®aplo-f®4 pigs w«l.^ iiHg «l,gb.t to t«a kil©^ams 
In thair iEt¥®»-tigatt.onfi «f 'th« ©ffeet of paa'tanri^atioa on 
t^a apparaiit digastihilitj ©f th# pins tains of Milk. No dif-
faren©® waa frnmeA. hatm«ii Wm pro t#:la 4tg«stl©» e:«»#ffiei®at8 of 
raw and paststtrised .^Ik. B&mwew:, jlaga® -aM larvaf C^O) fonad 
•tttat th© protaiat ©f paateiarlxad silk, w&m Ims effielamtly mtil-
i«©d toy fig® than th® -protalna' of raw ailt* laahhtira ai»A Joi^s C6i}, 
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in witb lag®© mA r©p©rt» tta&% pigs 4© not mm 
©f ®vap©r«>tM *n<l ©©^e-a»»4 silks a# ©ffleleatiy 
mS' iai0S« of i*&w MiUc.. fkme :r#s«lt» with plgm womM ala^st lead 
on® t© b©ll®v« tl»t- ill# iJr-©t#ii» ©f milka «,r® aefc h&xiAl" 
.04 a« ©ffielestli- •«$ feb# f-roteiM ©f raw ailk alfebotsgh feh® ©la-d 
t«ii«ioii was. probately by to#«tiag. 
Difisk®y C14) mwUiMQ with s«v«m p&lm of T&%a r®-gort#€ no 
aignifieaii.t m.t£mr@nm 'between tk# ii.ppitr#iit e0®f.fl6le«ta of pro­
tein. dig«»%ioii of tfe.i» ai,l« W3..tia it Mgfe teaeion and &oao.g®B-
i«@d skia adlk. -wifcli a low eari. tens lorn* the. re®p#©tlv® ©o®ffiei@nta 
w®T® '94-1 aM 9.S.-S* 
Prftz C5S) ©xperinsating »itti ealves fooat eo®fficl«iit8 ©f 
89.81 and fS«4.i' respooMwly fo..r tl» pi»o'fe®im 4if#«.tioa of soft 
and MM ew€ 2 p®j? ©«nt miUcf wMl® tJi® €ig®.sfciom eoeffi©i«at® 
of til® proteiia in «of t .and o«a»4 fi p®r' ®#iit ailk 3?®sp®e-
tiv®l|r, n®!*© 91.70 aM tl,2§. MM Wm resmlto of a wmwmrBml trial 
witto two pairs of l©lst®iii .e&lws, Mokof (14) r«po.rt®a that 
eo®ffiei®iits of pro t®in tlg#®ti©ii, il.Sl for tli® hani emrd skia 
ailM »ia«l 89.SI for tii® hosogomiaed ..soft .e«ri skim milk, w®r«' 
aot signifioaiitly i.iff@r<iat# 
^ effeot of Aiot tm tli« »¥ae«atioa -of tJa® atoa&oh... 
Many i.ii¥#8 tigs tor® &m of tli® opinion tfa&fe m rel&tiomMp 
®xi«ts b@tw®®a til# emptying tiw® of ttae- stosaoli and' tto® @.ffici-
®.isef of digestion. Br®«aeaaa C§| sxporiMnitiag with hmmm 
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fowM loager ©«»€« were fors®^ ia tli® 
•stofflA-eh witli Bk%m aillki wltla 13-1.4 ^jp e@fit fat in tb® 
milk tli® eiir-'ds wsre lightly ^-©iittd eftsilf brokea mni 
hmd lih@ ap|w«j»ii.ac@ «f & eoarse ©©ttag© aiiic ©or-
talnliig 14 p®r east fat remain#st « lougfti* tia© la tli© stoiaacto. 
tMo. tl» skim ailk» Mill {26,27,28 ) deaerib®# aliaisal 
•©as-#s soft cwi*d Milk ®©i*r®6t«d a ¥ari«ty of digestif® 
diso-rdfeps in iafaatB fsd ardiaayf ai»-d eow*» ailfe, 
«l0ii« OP ill fo«ulms» BliftS Cl8 I waa wabl® to 8utostimti«t© 
Hill''.s elaia® ailttiou  ^Ja© fomid tbat la iafmts* atomc&s the-
eoagmla. from soft o.iml^ milk wer© tbaa froa c#3Ptlfi®<l 
ailk. Ifees® ©oagula w«r© aot so soft, Mowefer, as the#® fro®, 
boil#d or ®¥«p©rat@€ allk# .lorris asd Bicfe&rclsoa < 47> eoa-
cluied tiiat aaft eii^d ailk. possesses a© advantages ovej? tii© 
usml 'fomiilas for pm^rlng milk tow infasts* 
ii«S8 aad ©o-oworfeers C24 ) fctiat modif ied mllMa 
iholMd -and acidified) fom loo#©,. sa«ll ©ards in fch© .sfeofflaclis 
of puppMBf niill® ,p»»'t«Mri»d ana, r« ailk# t'om. l&rg© to«  ^
©mrds.« 
Do.aii arid Flora {.15 )• boil-tS aUk, Ms.® ©.s;eli«Liig® tr®»t®€ 
.ailiE .and ®.a»y«fi teeated atllic wlait# rmtSt. On |sost-aort«« ®x-
.gtaiiaatioii of th® digestion te&eti it was. tovmA ti»t imtm'ml wa.* 
tr©.&t«d -milk® are dig@st®<a ateottt in pTOper-ti^a to tiieir ©Tilled 
t#ia»i©ii8.. 00tta »M. QQ»iKQwkmm C 16) fed yemi rats iiai^ mmA 
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sett -emrd r©e©B#ttfemt®d evapsrat©-?! :isilkp •«»€ tomtfce.i?-
Mlk* At v&fi&im imtd^^ais folio-wing tbm temdlng ^p&rio4 im-
-divitiaifi w®r« clsj.«>r#f©r»®4 6ad p©«t:-»©jrfe«a, ©auminatioas- of 
th® digestive tm&t immMmtely afe4«-. It m&s foimd thmt s©ft 
^m'd silis fo«a- « larg® -euM is tife® stmm&h ©f fcb® mM 
hmt timt' it i» Bpft0X' anci ioossf tlmt toy fe&rti eayd 
MillE. M-wmpop&te^A ailJte fo^ws- & !©©««, fiatt-paytiel# sato-» 
S'taae© wbil# b-ttfet©,i«l'i& fails t© fcum m straefcajpe feut-
iip|3®ar» m m pmstj ammw» 
Di«k«l' 114 I wQPkiisg wifcli ©«!¥«#, feaad hard c'urdl 
ailk' r®quired am 9 Murs and tt aiaiit©» to to# ilque-
ri«d in the aboaitsa® whil« immgrnized bMm silk re-Qttir«<l # 
lio^^s and 46 minutm tor digestion* Sillc trusted with emMjma 
of th« •hog pBMQr&m lend to ti«v® m lew am*A tension and ae-cerd-
tng tm Coutimea-t mt al * -C 12 )• whmm f«d t© c«S,¥«S|^  passed omfc of 
th© ffltoaaeto. ®o» mpidlf tJiaa aorml ,|s»a.st®-»pis®d ailk»- Boaa 
Stud eo-wo-rkers C 16 | f«d twin lal# lolst«iii emlfes for 46 -day®. 
Om was f«d MiUte witla em. mw»v&gm eiird t#»si©n of ti ^-a*® iyad 
tii# Qttmv ealf w&« f#d ailM witli a curd fcenti^a ©f BS graias. 
fb® c&ive-s w#i»@ slamglifc«i»«d, Wm digestion tpsets iwaedi-
Ately and tfce eont®at» s#pa.,*»at«-d and weighed-, flie data trom 
the®m two ealye* indieat© ttost 8©ft ewM allk i® sio-re- fiipidly 
©liainated froa tb« atoisaeii of ealv#a siiid -digested fcliaii i« hard 
eimi milk. l«f>« aad 0&Ba©a -(19 );/st«dyiag, th» pitysielogieal 
effeet of 3 a»d 6 p#r -ee-nt f-at l#-?®!® ia silk oia th® of 
- 18 -
ir&m tli©' ahmmmmm -of -emlves, .fomd thafc 
frcHS aiJUfe ©#»t®ialiig 5 saA S per mnt tmt t#Bdii to leaw 
tto8 mhoimsvm wor@ rmpMly' thas «kSm sil^. lti©y eonelmfied 
thiit gastric a®er®tion ®iMt .»o-tilttj appa3?#iatly w®r# »ot ia** 
Mfelt@'d ailk eontatning, S # .p«r «#at fat. 
Mmt&nmnp E®p#,, »b4 Qmm&m (49) obiii#rir#<l that heat 
ti*«ait«4 ailks «f«r« #va©wte€ from th« ate©aa»WB of, CAlvea mam 
qmicicl  ^ tlitaii vm%wm&lm4. milk. iMl« ©a tlis- etimr band leSwimey 
and Spmrr®! C3&)» ^3ilgl©f# E®tt@liiaa and Ivg' |S6) astd Rob#rt8 
CS8) lia*® femd that t>y ijnt©r©»»ing the. Mowat of fs.t in tla# 
•aeml th# ©aptfiiag tia® of t4i#' »toaaeli is 4®laj«d. 
gffftgt of 41#t 0n til©: 3p#»$feioa of til# f#e#&« 
fh® rol® of di®t in e««»lng flmetmatioM ia &© reaction 
of tls« ftolifi ex&Pmtl^n hm»- hmn tli# subject of ©©asi4#r.abl© 
•<te-bate.. Oar work mm iya3i«3Pt«k®», bopiag. that tto® flMlngs of 
th@s© stiMies aiglit help to ©larlfy- tttia relatioaaliip ©f diet 
t© faces in ealvaa. 
W« 'fflBdii- n© ®ff@rt %© laara tba origia or emus© of dif-
fareneaa in titratalsl© aeiditf# fra© fatty mMm and fattj 
aei«is as ao&f i» th©^ f@e©8 0f ©al^®# .^ fe-mt sMplj stmdlad tlia 
dally flmctttatioaa of tli©a© ra-aetiona in tk® f©e©a'of ealv©a 
wJaaa -Miay wer# f©€ »ilk wittt ftrying fat eoat«iit aM e«r^ 
tanaion* We alao  ^ i»aiit»4-t® laarii if %Mam f®©al raaetiona 
were e©rr©lated- with. Mi© ©oeffieiaats of fat and protein di-
g©ation. 
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ill® result# ©i" feb# m&vk doa© i» feis field mm Jtigblf 
•fmriabl©. Hown ai  ^ Mmk C 23 ) ««!?« «oiig th® ,fii»stto ms® tli© 
©l«©ta?'oa«trie aataiod .aot aajk« netmitl aeM'.area&nfcs e-f thm 
g@a ©eaeenfep&feiea of fli# wei*® alw&ya 
f#«nd t® I)® alkalla®#, vnryi:  ^with, different »mtoj®cts ai«t. mu" 
fi»oa pi f .-Ol to S*?f» 
S«l»os «»d Willi aas. (50 } €®vis«4 » for 
iiydr€5g®a ioa e®a.€!«a.to«tl#3a. ©f fe««» #olori»et^te&lly» la 
fclM»ir «xp«ria@ntei wiite Mmtm  ^ .asfeerlal wa usmlly meld* 
III oal|r QUI® ©as# oufc ©f » 414 jpl rise &bm& f*Sfm As .»• 
rtil« iihm pM Vitried I5#%w&©ii $#0 mwa S*0 «€ i» .s<j» f®w cases 
it w®»t t>@l©w i#0., 
fli®y C 50 ) mis® f 0Wi4 proasmss#d. irariftfcioii# in diet 
saeh m ^eJm3Qg#s. fr©a lo* t© prot©i» Ist'lsk® or fasting 
wer® ®<i€-o»pmai#4 'b^ a® eo»«l@t«at; ia th& r®'-
aetioa. Hi# driaklHg ®f. i«rg# of wat»r  ^ lnE>w#wrt 
app®ar«<i to proda«# a sliglifc latr®«a# ia alMalinitf • • 
.drays#! nad Miller -(23 | f#imd th«,t dl^t® bigto la fat# 
profc®!® &w ©-&rb©byfirAt» e&«.s#4 »@ a®t& .^l® ehmmgrnM ia iatestijaal 
r@a©ti.#ii. in <logs# Sllgto-fc ft®i4ity jpr«viill®<i fclir©ii#i©ttt 
tr&IBrtm 
M&Qlmxid&m. and eo-work«i?# 138 ) ia ©#»«.©fcl©a with feb«ir 
laves %igatl©B #toa^tei *-Bi« «i»#r»l I; of' tli# fouit do&m n&t 
»mm to fe® ft fft#t®r ia a©t#raiiii-»®' pfi siae# tli® aeiMtyof 
•tii# liat«®tiiiml eomt«nti» is .gr#a'fe»i» ©» a -41#% -earrofcii fcfaat 
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fi®M & hmlQ ash tehan ©a & diet ©f tsfeat |-i«M an aeid 
asb.** 
RQfeiiw©,ii im} efaaattges %n immX reaction el3ii«flf 
t© toio3l©gi'©«l ®«t4s#s «t^ el&laiig tliiit it ©ab fe« ^©gaite fcei. l«({lli?«et-
ly tef eoatrel of tb© i3Bt««t4nRl fl,®^©#- la regard- tl  ^
•direet Imtlmmnm ©f »!«%©© t&at wltti good. fiig©s%ioii a 
aix©d €l©t gi¥©s a y©aet5t©ii fl*i.#ta©tliag, afeomt ©©mtml. jpolntj 
© p^peasteyaiie© ©f ©©rteetofdrntt# or f©fc prMisi©©© «n ©eld sto©l 
wMl® with a immvj a©©fe tntak© th®. r«©et;loa,.. tliowgji ¥aj?iabl®» 
tends t@ to® ©Ikftlla©! sad a®tlt©J*»® milk eattses fch# ©^eaK^l©ii 
of aeid f©e®» whil® ©©«»© ailte ©liattg®© 'ttt© r®&.eti®ii 'fco tti© 
©Ikaiin© ©id©* 
SeJilossmim {§2} d&m not ©ttfitot© tb© efeaag© la fe©©3. 
r©aet4on to a©tili«r»s ailk of ©ow*» ailk »© ©aeto, hut to thm. 
•elaang® In fee .str©t®iu.««fat ratio. A ymtlo ©f 1 p.«rt. pjpoteia t© 
3 ©r Jtop© of fai (a© la a^ttoi"'*© allk| .glv©s sa aeld ©tool 
wMl© a deewas© i» %M pr#t©i»-fat Fstt© ©f 1 fe© i or 1©©© 
giv®s an alkalia© stool.-
®i« relatlsaslili} Imtmrnen %h» fat ©©nteii-fe of th© 41© t .aM 
th© fatty aeld© a© s©ap im t^© fmm hm mt fe«©ii eattel-ualvelj 
demons ti*at@<t, Bprmj and. bloey (fi) hav© ©.feoiHi ttiat th© f ©o-dt 
fat 1© differeat from th«'f®c«® fat In ©©spoaitlon^ th© in* 
flu«ii©© of fat la tin© ai©-t is, nhmu toy th© inci'tasad 
©x©i>©tion of tti© solifi fattj ©©ia© m a diet M-#i Xn sQlid 
acids -aad a ©iMiXar imcreaa© of llqald fatty acifi in. th© ©x©3p©« 
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tioa wii®ra tli® Imrg# «a©mfes ©f llq«l€ fatty 
iieids, 
goaworfe I 5 I ffcwsdyiag l3aim% stools imm.4. %hmt ealeim 
s©a,p# ftrfteipltoataA ia tim iatestia®- m^j earry- dews witli ttoea 
hj •©•eeliwsloEt neateatl. fat &m&. fr®# fatty aciia#. Wimn. ealeltw 
i«. gii'®!! In «xe«a» it; is «Uat»mt#4 ia t}a« f#6«8 m ealciaa 
»0aps aael, ©alelta pb.mpba.'m®* , Si«: ml&twm s©apfi la st©ol 
w@re' prop'Cip'tioii&l' to 1&« mx>-m% of ia tti# food# lb@» 
ealeim-fr®# «ilk wms f©4, f«t afeswftloa was alaost ©©apl«t#» 
H©1%, €©ar-%n#|' l%l«s { 31 ): f«auad imj ralatlonsiiip to®* 
twftMi -til® ©xeretioa ©f ©uleim in %bm s-tools .«ad total fat 
bttt 'fcbmt a jrelatleasMp exist %#tw©«& ealei«a 
In stools aatil f&t as »o«p» 
lolt ©t al-Csi I tmtM. tfeat wiai a M^(&r feofcal Intsk® 
of f&t fatty m'6ld» ,» were laer®»»«d la. th» immm of 
tufftu'ts* 
Mom iZ2 } weopMrag wltti yeua^. c&lw®.®' foMsad that tb»' f«^t 
.eeiBteiifc of fee®.® lnmm&&ms fr©a Mftti te& appr^xiaat-gly the 
third 4&yp sft«r ?Aieh it €«©r«&8es and .asaw®#' an approxi* 
aiately norsal .l®v«l, Dari^ %lm first tlsr©# daya tk-er© 1« 
pr©s®at la f«ees m .greater pr©,p@rti©ii. of fmttj aeids in 
to# form of »o.apt la^leatliif .& l.«c.k of atesorp'tleii ©a tii® part 
©f thii jQvmg, aaatatnl* 
Iny«stlg«tiiig .th© liiflm®a©« of fat aad eard t®aslo»i upon 
the 4ig©#tilillitf o.f »l,.il£, Pryts (55 ) t&WB& tliat hj ln6r®a«l»g 
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tb© fat p®3Pe@at&g® In milk them mm &m inQmrnm In the feeal 
e@nt«nt of fattf aeids present as- mmp* 
Holt, CoartaMy -sad Fal«» <29.) found witii infttat® f®d om 
eow's aillc ttaat conattfstion prM-wte^d mwj llttl® variation 
from th© norwttl in tli® peremt&g# ©f €ry w®iglit of tofeyf'fat 
©r of so&ips., MO'W®v#r# ia 'easea of .iiiarrM»& fee variatioa la 
fat ©ontniit w&s aueli gr@«t©r tli«B wite® tl» eliaimtion of th® 
fee®s was normal, .lb® fatty seitia- as aoap'daclined from fS.8 
par e«»t of tfe© total fat i». aorml stools to 8.8 p©r caat 
ia mm&m diarrheal atoola at tM@ »aa» tl»@- ttoa fra® fatty 
aelda wMoli ordinarily ooios titntad about 17 par cant of tlm 
total fat of Bor®il atools .waa fr«ftt«atly inereasad in diarrheal 
stools • to over 20 par oent.. , 
FoirwaatJiar ( 2 2  }  in itadyiag the ©o»positi©.ii of tii® fat 
ia th® fecaa of aigbty liospit&l patiasts swffaring froia no 
digaativa diaorders fomd tiiat any apeaiaaa in. wJaieii Um neu­
tral fat axeaada 12 per oent of total <it*y laattar or 60 
per ©ant of tl® total fat alioald tea aijspaatad o..f showing avi-
danea. of dafieiant fat apllttiisg* lay apaeiMa in wMob tiMi 
total split fat ifrm fatty aeida and ee^laad fatty aeida) 
©xcaada SO ^r ca»t of th© dry a»tt»r or 7S far cant of tJia 
total fat sbotild toe suapaatad of dafiaiant fat aljs©rptio.n-» 
.In diarrhaal atoola t^re wm airidana® of dafieiant fat 
aplitting and fat absorption. 
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C 67 ) worMtag witii calves «fc this .station fo'uM 
%hM%- til® trm fatty a-gids &¥e.r«g#4 gi«i? p«,]p of Ha© feot&l 
fttfc In tti® tmms df ealves r®©«ivtng i p»j» #«iat sillk and g0«94 
per eenfe ©f total fat in fcli# i®m» of ti» ealves f®d akig 
ailk, fr^:tz( 55 > fowo4 tlmt p©.r©8jatag© of fat 
la the di®t ©f e&lves iaer«t««d tli@ p®..re©iit«g« of trm t&ttf 
aelds pF#s«Bt in the trnmrnm 
- 24. -
B. lxf#yia©-at«l 
If mr& going to ©©atiaai «tlk t® jommg 
mlms it is i»f®i^taafc foi» Wmm t© kxmw mhmt t^p# of milk • Cew€ 
fcensiem aii4 f»% e®a.tent| ought t© f«€« Brnsb a toiowledge 
w©-ald wast® frmt &m pmmnt tmMug praetie@s» 
In up tblm m €«»lga &f th® faetoriiil 
tyf® waa m&A im mdmr to 8feftti»ti©ftli|' fcb® sipiifiesae© 
©f fat tm& iiitr©g#ii digestisn e®«fflei#mts' ototalmd when 
fat em tent and '-ewd t©»»i©a of tfe® milk fed y®««g ©«l¥®» varied* 
4«t® w®!"® att&lya#€ ait&lysis -©f Parian#® aad of sig-» 
Bifieane® &ppll«6 to /wsttl-ls (63 }. 
me faetof® iB¥©l'r#a i« &»a,ly«is ©f vftriane® mrm m 
foll©w« t 
Soure® of tariatios ©f Fr®«doa 
• 12.® 
•0wrd». 1 
Fat® 2 
Gwe4. X Fmt t 
ls:S^i»ia®iit:&l lrP©F 12 
S«®iia« Mmm 108 
t®»» rni&xltt^vmm is- laaed iia tM® thmln 't© aeaa tt.® 
pr&hmhl.llty of «a ment ocemri'lng t)j ©feaae® fi-^® ti»# ©r !««» 
<i®gf^' ©f tMii sxpsrifflS^i wa8"i®v5I©|!®¥'' 
Pi*of®#:i®i' Q®Ftr'ud® of the St&tittieal h&h&r&imTj of Iowa 
Stat® 0©ll©g®« 
omt of a lHuad,r©il trlalg, wliiXm tiis t#ra Mghiy significant 
mB-mm tto© probAbilifc|" i« 1 p«3P e#at or l.#ss> 
lli© dftsigft tts®4 In fell® «xptri»nfe fellows t 
itt Curd Har^ GwA 
Calf Butter 
fat 
Si's 
1 « 7 
GmilF'" •' 
• Siiab#r 
§feys 
mm 
1871 
ISfB 
fiQ-fefe 
itli 
191& 
1920 
lo-fat 
mm 
1894 0 
wm 
1930 
1931 
im& 
1911 
wm 
6^ 
1»34 
1935 
1936 
Meth.o.a of -pgoeeagir®#. 
Wilii the ©xeeptlQa of ftvs auleals p«i»©i3msed froa ,pi?i'yat® 
te^©«ii#rs tii® eal¥®» ms#4 i» ®x.pei?i»sfc «-#r@ selseted 
t^e lom Stefc«- Cellag® dttirf berfi* Male liQlsteim calves ©f 
af|3roxliaft%®l|r ig 4ft^« of «g« ws-x^e ms©i in tteg© trials* Ail^li* 
tloml iaf©iTO.tl©a •©oaeemlag tiiase- ©slv## itre x»e^coMedL in 
tabl« II, 
Sime® sli or Wm ealyes •mrm mot ttvuilatl® when the experi* 
s@nt b«gaii regiaaatatiiJii of tiie ©&lv©« iato l©ts en m w«igia% 
l»gtsi» wm» i>©»»ltol«» Ifee- calvas *#» jfttteid Into -fcia^# various 
gjpotipa m@ exp®riffl©at as tfa®y ^©e«m® availatol#. 
TABI.I U, 
Data B®gar4iag witjfe e®lT®s fed Milk Ooutaiaiiig 
Dlff©]p0mt P©re®iitag#s ©f fat .a»d Stsra f^ asioms '• 
t Saif i » • . iSali® fei^ j iat® fri^  1 
Milk fed Am* 1 Starteft sWes Gosplet«i 1 
lfes» • tafs' 
Soft Swt 
(No FatJ 
lS6i 114 12 12- 9-39 12-16-39 
1S71 92 12 12-12-39 12-19-39 
li72 SO 12 12-14-39 12-21-39 
m^Wrn t )  
2-16-40 1S93 S5 12 2- 9-4G Scouring on Feb, 12, 13 tot 14# 
1394 106 12 2-11-40 2-18-40 Scouring on Feb, 12 aad 14* 
1906 115 14 3-22-40 3-29-40 
C# .f&t ) 
1909 B5 11 4- 2-40 4- 9-40 
1911 8S 15 4- 6-40 4-13-40 
1926 99 12 6-16-40 6-23-40 
laira Ctjg'i Clo fat) 
1915 9S It 4-27-40 5- 4-i-O 
1919 92 12 4-23-40 5- 5-40 
1920** ss 13 7- 3-40 7-10-40 
(3-^  fat) 
1929 96 12 6-24-40 7- 1-40 
1930** 115 12 6-25-40 7- 2-40 
1931** 112 12 6-25-40 7- 2-40 
(6^  fat) 
1934 93 12 7-14-40 7-21-40 
1935** 126 12 7-17-40 7-24-40 
1936»* 10® 12 7-22-40 7—29—40 
* W®igM and ag© at 'bfgiBiiiJig of trial# 
**inirefeas®d from p.^iTate b:r#©4ers# 
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fb® triftls wl%h fee Iowa S%8.t®'Colleg# dairy 
•calves wmrm Q&vl&d on ia m sa-all rooa in tb® Sortii bas*» at 
fcb® Iowa Sfc«t© 0oll#g© dmlry f&m* rmm waa well veuti-
lat®4 aad tfae tsapemter® k#pt fairly Ihil® th.« tapials-
with, «&lir«0 from priv&t# fer»@4®rs were earned on 
at tbe foiiltry t&rm in a aiaftll ©alf a®#® latt#r trials 
mv®' e0at«et®ii ^mriag tto© i®t« •spring ana B^wmmr a© tbat 
til® •»#®tli«r was warn aM pltasaat# 
Haa.ctliaa ©£ #jiLpiria«atal mntm&Xm. 
^3-) • Gar® atid fa-eAi.aM tM® ealv#®., Bi® ©al¥«8 «r®r® 
l©f't for ^tla?®®' days witto tli«iy <la«s» to^efor® b®i»g placed iii a 
stall wii@re tiiey w»re fed ailk appr©«l»atiiii: ia okaraeter tiiat 
milk wliicli tfaey w@r® t© r®e®iv® €i»'iiig tli® trial, At ®lgtit 
days of ag® tii® ©al¥®» w#r® mmslmd* From fcib.#ii o» tii® sille 
whiefa tiiey r®©@iir®€ mm %u ©Maraeter witia th® trial 
diet* In mMlti&a to mm&ltug &>t tli® ealvas they wer® put in 
stancMoa® s© as to aefuaint with tying as in ttai »etato©^« 
lis® ©rat®s. fMs |a'©ir«d »mc#es«fml l^eeaiw® tl^ •©alv®® wtmn 
plaesd in tim erat«» at &pp*oiilMa-t®lf It days -of &g® were wry 
qM®t and not disposed to ii®rvoasi»®s froa S'tr'ajBg® swrronad-
ii^s* 
Suffioient ailfc was fed «a©li. ealf mo as to maintain tti® 
weight from tii®' totginaing to tii®' ®nd of tto® ®xp®rlmeiit« Daily 
eonsjMptioii of ailk is r®o©rd®d hj itatolallJ. ils®a®v®r a •ealf 
tended to s©ottr its nllM allowaue® *as cmt do-wn. Iktl© ©a 
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fJBU 111-
IMlly MilIc Conauiaption by Calf## 
(SeTen Day Period) 
" ealf-ft • « 
Milk ?#€ f 2 ' s f l" J  ^ 1 S 1 ' 'f ':f@teil 
.gM..:-
. 
^%f 'S V V: 14# ^  
1868 
1871 
1372 
38SS 
3226 
28fS 
3SSS 
3246 
2762 
3352 
1602 
2394 
|»o fatj 
3386 872 
2748 2718 
2364 1804 
3836 
2688 
2334 
3780 
2688 
2304 
24004 
18916 
16860 
1393 
1S94 
1906 
2i0.i 
3196 
2965 
2718 
1488 
3021 
2746 
1574 
3354 
Fat) 
1383 1356 
1758 1762 
4008 3972 
154f 
2515 
3f7t 
1545 
3030 
3972 
14105 
15323 
25264 
lf09 
1911 
1926 
2530 
3132 
3133 
2565 
3117 
3183 
3009 
3132 
31S3 
{6^  fat) 
3045 3063 
3186 3168 
3183 31S3 
3063 
3150 
3240 
3126 
3186 
3240 
20451 
22071 
22395 
Sard Ctiri 
1915 
1919 
1920* 
3921 
3222 
3359 
3528 
3255 
4086 
3024 
2463 
4086 
(No FatJ 
3135 4029 
2760 3036 
4086 4©i6 
3429 
3054 
4086 
4449 
3276 
4^ i6 
25515 
21066 
28375 
im 
1930* 
1931* 
Mm 
wo 
49©3 
3400. 
490©' 
4909 
3400 
49C0 
4900 
f3^  Fat) 
3400 3400 
4900 4900 
4900 4900 
3400 
4900 
4900 
3400 
4W 
.4900 
23iOt 
34300 
34300 
1934 
Itlfl 
lfS6* 
2724 
4313 
40t6 
3178 
4313 
4086 
2724 
3632 
4086 
(6% Fat) 
3632 3632 
3859 4086 
4086 4086 
3405 
4086 
4086 
3178 
4086 
4086 
22473 
28375 
28602 
trnm privat® 
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fecial th» e®l¥@« wmm givsn a fceAspoonfttl of eoaeeatrafetd e-od 
liver oil ©v«rf ©Idteer daf, 
(g) • giadg ctl'- ailk' m^d* B» s#jft; aM hard eua?)t 
»ilj£# ws®d ia tMs ©xperiMiit *«r« ••it«l(S6t»€ froM «p«^©lal gromp# 
@f ©on® in fell® Colleg# g»eto kiM &i milk was ,8taMi«*d-
ls®d t®. S smd 6- p®r &mm% tmt Ijtwl® r#»^#etlv#lf first 
sepftratimg, feh« £m% from tb# milk ami tlisa aMi^ tt.® a^eess-ETf 
6r®»» l» ailk. SttfJti-<si«mt of th® i>r«pmr®4 
ai.lks wer® •to'ftwn froa.tb® »ai.lk la tk© eooltag r«oai, s-fce^ita 
t© &pp»ji«»telf .Sf% ^r®.® dally -anift f®4 to 
e&lv®«. Sib® of ailM w®re r«e©r4®d tys w®ll ®« 
tb® aa©mfc« ®t« «liar«e,l»r of tim ewd ia 'tii® wi.lk 
gives ®®©fe e«lf w®« 4«fe»mi»t •«.t, tb® t»©gi,iming aad end. of 
easli te*ial* 
WSeJs* l«©h Matafeolisa tePi&l ws 
rm far ®ev®a 4&y«#- Ifa® trials *r® Ijegm «t «. spteified fcla® 
anti f©r iioar®, S&ii# «isply tsto© ©mlf wo'ttld b® 
f®€ f®r « g4»ii©-«r i»rt©<t, t;fc» f«#®» for ttiit p®'rt©€ eoil®ete«l 
aM taa® dally digsstioa ©®«ffi©i«at,a ©al®iilat«#* Siia fr®e®aw® 
was' r®f®s.t«<l for .©€tti«®©mti*® A«ys» -Swi' i^^feollsa trial® 
w®r® fe®gm at 6.f00 ®»'cl©®k in tb« aurmiug aiail ®oii#l@t®4 at tto® 
mmm tia® M&mm, €»ys- later*' Ba® f®e®s w®r# ©oil®©ted dall^' ia 
a f®cal Si® £@e«l p©m©h wm eo-ii»trm®t«d of rttbto®rl2®<l 
®l@t& .asci a hmmTy pi®®« of wlr®. •©» p©m@h was fit-t»4 ..to fe® 
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eoja.t®w of 'Ba® wir# m&m twrued iafc# em 
mngl& Jttst f©rw«M #f tfa# g©f©-lli» «M e®-mtln»«€ araimd tim 
fchigli® feo a p©lnfc Jiuifc ferwari ©f tfe;« fclsapls vhrnrm It mm 
tMKaeci directly ®v#r aoA tti® fcw# .#Kdjs tmt&imi* lli® 
rwfeb«3rl,s©<a el©lib »»»• %& %b© wlm* A saall ©i>©-alng 
mm- mcle ia 'tii# el©fell prnml^tln^ th» ©ftlf»0 tail to hmng omt-
st#e &f ,is©m®h..« fc# p^mh a .b#,glliM. so imi^ t© 
<3»fceli tt}« f«0#s#. a» p&mU mmM £&»WmA te 1^# ©alf 
.©f ft #temp mt-t»eiie.d %©• tli» sigl# of tti# wiF® Jmst of 
t43» ser€Jt«», &a& tl:» pelmfe s% tti« -fettrls. 
aie-t^]&®li»M erat»s mvm so eemstruct®^. sa to provide 
aapl® ©aek fealf' t© lt« fi»a ft-nA g«fe a®»ln but short 
©jaongfei SQ tSmt fell# e«lf ii»al4 a#fc tmy ©m tb« f®eal pomeM, 
Blaring Mi® tibials tiie Milk wms tmA fmm btt«k@fct tbr#® tl»®s 
d«ily* lli»ii &meh. bmteli. #f lailk mm .»MmtariilE^d a »#y«pl# mm 
taJ£®.a . -for ait2p©g«ii iMlysls, »@lgia©i lat© IJ®ldidii fl^lts •and 
•eo'wrtdl wllfc e©me«afcrate€ •&cl€« 
a»©li mospulag wiiil# ®a tli« w^lglit aB€ r©©.t&l t®ap«i'aL» 
twp® of eaeli fisalf mm trnkmu ftnft yeeerclet* Si®s® ar# ahO'itii in 
^i>l®« I v: «»4 ?•• Als-© A 4*ily jp®-©0r^ was of thm r&om 
t®mp^era.tt*p#« 
Ibn f0e«il. po»ii, wrnit eapfcl«4 ©acfe Wkm. ©©.nfceats 
of tb«, paaeb. wmrm mmm$. m mmtuliy ftad eQ»pl®t«ly &« possltel® 
wlfeh m pmAdXm and trsusftrreid t& a pr-t-weigbad p«a wMeli 
mm r#-w®ighM.» lh« €iffer®tte« Ijt:%««.©» tlj* tmm w-®i,glilng.s r«pF#-
»«iifelag tiie -gtmomt of f#c®» f-or 24-»feo*a' 
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fABlul IV. 
Bail J WelgMa of IxperiEiental 0&lv@s 
{.§@wii Bay Trial Period) 
t C&Xf I ' iaya 
Mill: g®a I 
lbs*' ibB» 1Mb* IbSt, I'bs • 
a©ft e«r4 
im Wmt) 
1868 114 113 112 iia 112 111 114 
1S71 92 fl 91 94 94 93 93 
1S72 io 7i 79 7S 79 81 il 
iSf3 
{3^  fsti 
85 g2 S3 gj 84 S4 
mk 106 105 103 103 104 106 105 
1906 115 11? 115 113 114 114 114 
(6^  FatI 
1909 as S6 $3 M6 m' Bf 87 
1911 iS S9 S9 91 90 90 90 
1926 99 9a 100 101 99 100 101 
Hard Gwrt 
{Mo FatI 
1915 m 96 93 97 95 97 96 
1919 91 93 92 92 93 92 94 
1920* 9^ 94 93 94 94 93 95 
{3$ fat) 
1929 96 94 95 95 97 96 96 
1930* 115 115 115 115 116 115 117 
1931* 112 114 114 113 114 114 116 
1 
(6^  ^Fat) 
1934 93 94 94 96 94 94 95 
1935» 126 126 127 127 129 128 129 
1936* loa 106 105 -106 109 106 107 
*Piir0toias®4 fwoM fxivat® breefi®rs#. 
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Tmm ¥, 
Daily E©etiil feraperatures of Calvta 
fS©¥©a Day Period) 
t Qmlf « i '3mm 
Mill: 1 t % 1. 'i t 4 •J 5 t # 1  " ' 1  
Saft Ciajri 
186S 
1S71 
1372 
102.5 
100.3 
101.0 
102.0 
100.9 
99,B 
(Wo Fat) 
102.3 105»0 
101.6 99.S 
102.0 101.0 
104.3 
100.5 
102.0 
102.3 
100. 0 
101.0 
101.9 
100.2 
100.0 
1893 
lt94 
19Q6 
101.6 
100.8 
100.0 
102.8 
101.6 
100.0 
O'p Fat) 
101.8 102.0 
101.S 102.4 
102.0 102.0 
101.4 
102.0 
10-2.2 
.102.0 
100.6 
101.8 
102 ,.2 
102,4 
101*3 
1909 
1911 
1926 
102.0 
102.6. 
1Q1,.0 
101. s 
101.3 
101.2 
{64 Fat) 
102.S 102.0 
102.2 101.6 
101.0 101.5 
102*0 
102.4 
101.2 
102.4 
102.6 
101.5 
102.8 
103.0 
100. s 
Hart Cmri 
1915 
1919 
1920* 
101.0 
100.4 
101.0 
101.2 
101.4 
101.5 
(No Fat) 
100.0 101.0 
101.6 101.2 
101.2 101.5 
101.0 
101.5 
100.a 
101.3 
101.0 
101.5 
101.2 
101.5 
102.0 
1929 
1930* 
1931* 
101.2 
101.0 
102.2 
101.3 
101.2 
101. t 
^ i'M fmt) 
103.1 101 ,.5 
102.6 101.2 
101.S 100.s 
101.3 
101.5 
101.0 
100.s 
101.3 
102.2 
101.3 
101.5 
101.6 
1934 
1935* 
1936* 
101 .*5 
101 ...2 
101.. 5 
10.2.0 
101.5 
100-.S 
iM Fat) 
101.0 101 ..2 
102.0 102 ..4 
101.. 5 102...2 
101 ...8 
102.. S 
101.2 
102.a 
102.6 
100.a 
102.0 
101 ..8 
101.6 
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daily feeal. dxer©tioas- sr« reco3?<l«d is fafeio fl. ®i.e tmm& 
wmm tbmm aixed, %& a piiat gl&ss j&r m& 
tlghtlj elos©d» ®i© f#t.es were t# tli® •©h©aiiitf-j labora­
tory wl»a tiity wmm aimlyset for tltrmttttol® acidity^ <iry aatttr, 
fftt (#tto®r ©.xtr&et), fr«® fatty aeids, f«fety aei4« preseat a® 
soap a»«i .nltrog«n# ffe# daily aoistiir® ©oBt«»t«- of ih# immB 
«r® r®oor4#4 in fabl© fll* Any irrtgttlaritifts otoierwt with, 
th© ©alv©« Aoring tb# trial# • w«r« r«€©r4@4 la fabl© II. 
fhm Mttiods of mn&Xjsm mam4. in this ®3Ep«riwimt for th® 
aio.#t |j«t ar« tti# ##»©' mm ttios® tts«4 l»y Pryts 051, ami ar» 
|jre8«at@d h«r®. 
Milfei Thm s#lect«4 milk was aialya®4 for Its fat oentaat 
liy tls® Bstoeoek isfi'ttiot. iJftar at&aiiirdiaation it was mgmin test«t4» 
fhi® ctt'rd t«nsio» of tto@- mXiM w#s d«t»radn«4 by a aodtifieatioa of 
the Sill a®ttiod (.27) approveft &y 'tb# Card feasioia Coiaaitt©# ©f 
tlm Aaeriosa Dairy, Soieao© Asfooistioa C13). Si® av»r®g® otiri 
t®naioOT of 'tljis' ailks, mm^ in tM^s ««f«ria®»t w#r# as followsj 
SOFT cmm 3B irsa® 
lAlB CyRDt 168 gr»m 
Milk nitrogea was d®%«rai«®4 ia tripliembe »-«apl«s by tiae K|®M(^1, 
AmoM, and Ctemiag Method 12). 
Feeesi la ord«r %©• €®t«rai.n© th© qmmtitativ# acidity of 
tfae f«e©» it WMB m&mmmmx'f to kmw m@ acidity-. fMs 
m&» m&mmplish»A toy dissolving approxiMtely « on® graa smpl© 
ia a©«ton© and then titr«tl»g witii t#»tli nojmal potassiirai 
-Tmm ?i . 
Daily Wm$l hf GMlvem 
iBmm w&rlM} 
TBilFT 
Milt F«d ilmbtfj 1 1. 2 : } »' 4 * 5 5 
. 'r " ( rr*- I- * 6 s if0tal 
m»* gM* •^s« 
•Soft e%r4 
Clo FatI 
l.S.6§- 23 4S 203 36 54 230 62 656 
1871 172 170 120 130 75 21 i3 771 
1872 56 145 100 70 70 85 SO 606 
(3, Fat) 
li93 70 too 768 461 7^1 711 193 3104 
1894 296 156 251 161 154 61 166 1245 
1906 m 146 73 15,3 136 S9 
{6^ Fat) 
36 1.90f 13i 147 41 46 •• 24 111 543 
1911 86 73 96 m 94 120 51 606 
1926 a§i 71 54 84 40' 46 46 542 
SsiPd Giari 
CI0 fati 
16 1915 Z6 46 41 If 31 30 207 
1919 122 171 4i m 65 161 75 710 
1920* 120 102 39 43 at 63 57 452 
14 
(3;^ Fat) 
1929 12a 40 27 2k 20 44 293 
1930* Zk U 3i 114 139 7a 40 499 
1931* 123 12Q m 102 110 71 117 725 
m tatl 
1934 70 m 10a 94 100- 164 59 663-
1935* S6 5S 54 91 m 49 143 544 
mi* 5S 125 147 56 101 119 63 669 
fiPOT pfiTmt# 
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TO. 
Molstap© Content of Fee#s 
CS#'r©ii Day Period) 
% Calf; 
T T 
jAwir-
'i&.m 
S©ft Ottrt 
mm 
1B71 
M72 
1093 
1894 
1906 
73.a 
84.2 
79.9 
74.2 
84.3 
73.4 
78.1 7^.3 
fl*2 86.8 
ai»4 7«.4 
73.9 
86.2 
76,3 
93.S 
89.7 
75.2 
Ulo fat) 
90.1 79.0 
gl»9 79.d 
76.S 77.7 
i3<p Pat) 
93.2 
90 »0 
79.6 
95.0 
35.0 
76.4 
33.6 
S2*0 
82.2 
94.-i 
S2.0 
75^S 
1909 5S.5 87.7 ao.8 74.3 75.3 59*3 
1911 77.5 75.3 75.5 74.4 73.0 76.3 
1926 74.6 72.6 73.1 75.1 75.0 74.1 
82.-4 
-81.6 
SO* 5 
82.. 9 
78.9 
0a»5 sa*s 
73.7 a5.5 
76,5 77.6 
76.7 73.3 
75.0 76.1 
74.1 74.2 
CKo fat) 
1915 77.1 78,6 80.9 75.7 71.7 79.7 7a»a ?7..4 
1919 77.6 8 6 , 2  85.3 83.1 ^4*9 ai.o 74.S •02.0 
1920* 7a *5 76.3 77.0 7 5. a 76.1 75.3 76.8 76.5 
{3>-^Pat) 
1929 76.6 78.4 7S.9 7a.7 78.9 S0*7 82,0 79.2 
1930* 65*9 ,73 .;7 ' 72*8 75.0 7i.2 78,.3 77*B 74.5 
1931* 74.. 3 75.2 77-.6 77.6 7S..9 S4*2 i2,f 78.7 
(5;^ Fat) 
1934 73-.2 73-5 76.5 73.2 79.5 63.3 80.0 74.7 
1935* S1.7 7S.6 77.4 79.8 7«.9 7i.2 78.4 
1936* 7i*a tl.-O S3.9 t6..9 80.0 •84.4 80.4 ai.5 
•Ptirebssed from pi'imte l3r@®4®rs» 
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MK YIII. 
&ailj Fat Im Wmmm 
{Bmm ftajr 
I d&iit 
Milk W&& tMiAm 
4 * ISfsys • 
* 4» . 1 • 1 I.. ,:.t., 4 • J-.. 3: s S' : 7 s^otal 
B&f% dtirll ^:6 « * gBig # gus. gas., gas. 
XS6S 
(II© FatI 
.36 .63 2.49 *44 2.23 1.72 S.S5 
un 1.98 1^55 1.18 1.71 l#li .30 .97 S.S7 
U72 .60 1.75 1.70 1.14 1.07 .55 .42 7.24 
i3'i Fat J 
1093 1.43 3*if 7.§i 4.07 aaf 2.54 3.37 25.37 
1894 13»44 3-. .54 9*13 4.60 7.13 4.52 2*41 44.17 
1906 4..67 4*34 2.,17 1.31 1.62 1.40 2.74 1^.25 
(6^ Wmt) 
lf09 6.61 1*97 1.50 3-.3'6 1,10 7.16 1.56 23.26 
Ifll 2.1S 2.8a 4.45 4*95 4.67 6.53 2.10 27.76 
lf26 14^36 3.5S 3.73 5.15 2.62 3.38 3.60 36.42 
S®f t jOjS't 
im fat) 
1915 
1919 
1920* 
.37 
1.73 
.74 
i.oa 
1.06 
.59 
.56 .30 
.26 .43 
.21 .25 
,79 
.37 
.16 
.•57 
1.25 
.37 
.29 3.95 
.74 5.a4 
.31 2.63 
1929 
193t* 
1931* 
7*m 
1.36 
4.47 
1.36 
2.5# 
3.26 
13^ Fat) 
.32 .65 
2.74 4.51 
2,27 a,93 
.65 
5.33 
l.i? 
.4i 
3.14 
1.12 
1.63 12.99 
1.34 21.20 
1»52 17,44 
1934 
mi* 
6*50 
1.7# 
2.65 
6.59 
.99 
2.13 
(67^ fat) 
5.65 3.57 
1.06 2.37 
2.42 1.04 
5.92 11*77 
1.62 1.43 
2.59 2.75 
3.4t 44.33 
3.74 12.91 
l.m 15.59 
*'PuTQhme& fmm. 
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X. alll; #xp®yii»#a%. 
SIX MTMB W@R® WED LA #KIIA' ALLK #XP©RI®«NT» TFER®# 
©&L¥®» 0A «©F T AND thrm mlmm- m hmrM emni Mkim MILK. S&eth 
4MJ OF TIN® SEVEN FEFEAFC HI© EAIIR#A W»R« ob FCRLML EXFCP&©FE 
D©T«I«LAAFEIOA» OF TB« wmrm W€«. FBT. ^SWXTA OF TO®®# 
AR© «M©ISI IS FILL- ARO'I^OMT TB#- LIT-
mWmr ©xtract »M fat hmm "immn -ased iiit@reliaBg®«tol|', 
W® I8LIR.LL EONFCIUM® THAT IS THI« TH©«LS. 'BM- AWRAG® 
IALLF AA^MITS OF FAT LA %!»• imm& 'GF' EULF 'ON tbm SOFT 
MM ©MRD «KIB «11& &»• IN -FAM# 'IX:. 
fp'A tIT f ^•• JmH# 
AVERITGI® B&LLF FAT IN THE FECES F&TEA fm 
SOIR®A FR©A SIjk .C«,LF«S FED SOFT AND GARFL GURT' 
Skis MUc 
PAT 
Milk G®S* , , m»* ms» 
S©F T, CIIR4 • I'.tS 1 ©*f 1.03 lat 
HARD ©WRD• •St ••18 .&s 
SIE 4AILY &MW&T9 ©F F#©#^ FITT IMM TII« ©ALV©» -©A TFE© 
SKIA DTIIT CFAL^L® ¥III) WEM #TATL»TTE«LLF AJAD 
TLIE R®S-WLL» AR« PR^SSJATIMT TO FALJL# X,. FELS WAS TO DE-
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temin© if sMa milk In e«M, «id t&A to 
ealv#it i»€ anf ©a tb® «<smfc of fmt exerefclous la 
fell® feces» As pr»vi©«sl,f *©• al#o wanted to •otot&iis. 
m fat tm&%or In ord#p t« mii:© a<lji^te»ats ioT tmm& fat 
©alv®# mmre f««t »oft ruS 'b&vA ettf€ «llk ©©mtnijalng 3 and § 
p«r e«iit fftt* 
fABI^ X* 
fsriaaee Aa&lysiJS ©f tii® ftally ,J»wafcs of Fat ia tb® 
FE-e®» -of Ca1.v#s F»<I MIT MND OmtA UKIM MUFE 
Sewre# of f-ariatim 0f irm^om Mean sqmiur'e 
fofc&l 
0-raP€ I 3»§9 
'Ixpftrlaeafe mfrnw" 4 1.17 
m •go 
4#o®r<ii»g t© th® 'i»e»mlt'S of thm fnipiane# analysis thm 
&t fat-fr®® allte vhrnu fed fe® e&lv#» does not 
i'Sflwae®' tfe® aaomt# ®f fAt i» #i® ftees* 
fABU XI* 
fat Dig®st4oa faken m fw@JLf@ Oal'rts F«4 Milk farylag 
in fat Ooateat and Cajrd f@Hsi©ii 
1 Calf t SaTS f 
Milk ilmbtri 1 r. r,.,. '3;:- 1 "t":'.! r 7 • 1 
SQft eurt 
(3^ fati 
1893 98.30 95 .23 90.43 90 ..If 96.42 94.53 92.73 93 *72 
1S94 95.13 90 .28 95.40 9? *52 96.74 98.14 96,9^ 95.77 
1906 94.i9 97 .51 96.93 96.34 98.02 96.21 97.98 96.63 
|6fS fat) 
1909 n*n 9a .72 99.17 93.16 99.40 96.10 99.17 9i.06 
1911 9t»S4 9S .46 97.42 97.a 97.70 96.54 98.90 97 *90 
1926 mM 9^ .12 93.05 97.30 98.63 9i,.2| 98.11 97*27 
Hart, Suri 
99.69 
C3^ fat) 
1929 92.25 96 .67 99.36 99.36 98.55 98.40 93.04 
1930* ff.07 96 .24 9i.l4 96.93 96^37 97-.73 99.09 97.94 
1931* 96.96 97 ,78 9i.39 98.01 9S.73 9f»24 98.96 9i.30 
C6^ Fmt) 
1934 94.70 95 .33 95^39 97,B2 96.3S 92.32 97.5i 95*64 
1935* 99*12 •9f •49 m*n 9i*64 99.12 99.22 97.96 9i.9t 
1936* 93*56 fi .84 99.43 9S.59 9g.50 9i.92 98.79 
•fmreMsed from pi-ivat© breedarg. 
fABU XII. 
fat aad Otlier Data on fat Imtak® m& Omtgo 
With C®i¥«® fed-MillE farjiag im Wm% Soateat 
amd Omrt Tmslm 
Aff-ar-ifim® 'sC©«ffi* 
i.eiiitilf 1®- slat i©4«mt ©f 
t i E©t«a» I 
> • ;tloa* Utility 
I 
I Galf I 
nm F«t rnvm^n 
t 
IBute Itrial i 
sfriml I Was e-c«-s^ |.gt»rt#d;fpl#t®a t' Intake 
,Oatg® 
mmM $ Fat 
1093 
1394 
1906 
IW 
Ifll 
1926 
12 
it 
14 
12 
15 
12 
2- 9-40 
2-11-40 
3-22-40 
4* 2—40 
4"^ 6>"40 
6-16-40 
^as. 
2„I6-40. 14105 
2-18-40 15323 
3-29-40 25264 
• 
(3% tat) 
423.2 3104 
459.7 1145 
757.9 1236 
(67s fat) 
4- 9-40 20451 1227.1 543 
4-13-40 22071 1324.3 606 
6-23-40 22395 1336,9 542 
,§ms. 
31.7 
24.5 
51*1 
29,9 
34a 
42.7 
^Sii 
404.1 
447.8 
719.4 
1210.1 
1302,8 
1306,3 
@ns, 
397.S 
441.5 
713.1 
94.0 
96,2 
96,6 
1203.8 fsa 
1296,5 , 97.9 
1300.5 97*3 
1929 12 
1930** 12 
1931** 12 
1934 12 
1935** 12 
1936** 12 
6-24-40 7- 1-^ 40 23S00 714.0 293 2©.3 
6-25-^ 40 7- Z^m 34300 1029.0 499 27.5 
6-25-40 7- 2-^ 40 34300 1029.0 725 23*7 
iM fat) 
7-14-^ 40^  7-21-40 22473 1007.7 663 49.7 
7-17.-40 7-24-40 2i375 1276,9 544 19*2 
7-22-40 7-29-40 28602 1337.1. 669 21«9 
706.3 
1014*1 
1017.9 
970,*6 
1270.3 
1327,a 
700,0 
1007.0 
.1011,6 
9€4»3 
1264*0 
1321 ..5 
9i.O 
97.9 
fS,3 
95.7 
9i,9 
9S,#t 
• A 0oi*r#©tioii fa©t©r, ,9 gram, la.s fe®@a subtraetei frm. %hm Aailf fteal f@t, so m to eorr©et 
for ta,# aaturallF 0O-@m.rriBg fat-(@tlier extract} la f«e@s» 
P«r«lias®t from private br®®t@rs. 
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ttoe fftt 
fli® fat aig®stio» ©«ffi©i®at# oa 12 ealv#8 
jr©d soft aat hard ewd »ilk eontaiai^ ^ imi 6 p®r ©®nt f&t 
mm presented in XI muA ^%m »wmmTlz%& in fable XII • 
•13i« fat €ig«ati©a eo©ffi©l®ats "m^m ©ml#alfttad, mslug tl^ 
f@M f&t ft&tol® ml m& f#©«« fat Ifmbl®. ¥111), in tli® fol-
©o®ffi©i«at ©f fat =tl«#».ti®ii * f«®d fat - {f®«®s f&t - *9)^ 
fii« faet©3?j» #0, ®bt&ln#A from tfe# allk trial, was autotractea 
fr©m ®aeli 4»lly mo-'imt of fm&m f&.t> th«r«tof e©n»©ctliig for 
4©g®aoias fat .la® tabollsa..- fti# &ver&f#s of tli# f&t i,ig«stioB •eo-
«ffl©i#ats of fttbl® XI »re pr#s#at«4 im tli® f©Hewing tabl®s 
flBIS 
Avir&g®' of Seven Fat Digestion C©#ffi@i«sts fslcen 
on '&&&h ©f IB Calves Fed Soft and l&rd, Omrd Milk 0©a* 
teinifig S and 6 Fer C®nt F&t 
Fat 
Milk • •• '"if " A^erag® 
Soft e»iwl «§»®S , mM 97.18 
Hard ciiri, 98 .Ot 97rS0 97*94 
m,m 9?.f7 
In order to test wliit^er tlie Mgmtlm. eo®fflel#nt« of 
fat w@m 'Sffeete-d by thm -©mM tttnsion ^«w4 fat i®Tel at wiii©li 
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tiie wa» fed to eaivea, tli« data CTatel# XI) were afc&tla-
ticall^r aimlfse€# Sj® #.f tfels saalfsl®- ar# tliowii in 
fabl® Xlf. 
1I¥* 
Vari&as® toftlfsis of Pat Juigestioa e0»ffici0iits Obtmiatd 
ml'&k Q&lvme F«€ B&tt and liard Cui'ci, Milk Coatftialng 3 aM 
® Per Cent Fat 
Somr©«- 0f fafiane® S®,i r««« «f fa?@®#i3»a . lean aquar# 
fotai $ §  
%  % Q 
Fftt 
•JL 
1 *1  
Cittrd X fat lateraeti©!! 1 fa 
lxp©ria»iit«i s S.f 
Sai^limg mrmT m 2 a 
®i« resmlfc# q£ tfel# eaalysls tliat itisii #©ft sM 
eiiupii milk eontmlniing 5 aod € gty e#35t tm% mmm tmd to, cmlv&s no 
filgaifleant w#y« to#tw@©a tti# fmt digestloia, 
60®fflei«Rt»«, sy.s simptf immm ttat fat w&» us 
digested by ealv®* f®<i aoft ©f b«tNi 'atlfc ^ontminlng, S or 6 p®-i? 
c e n t  f a t *  
fmm 2f. 
litrog®!! Big®sti0m 0©«ffiel#Bts Wttli Salvtg f#4 Milk Yaryiag 
%m fftt Soat®Bt ®aA Curi ftaglon 
i Av&mm. 
186a 
la?! 
1S72 
96.90 
76.72 
89.69 
f2.5S 
77. a4 
75,51 
88.79 
73.19 
72.79 
CM© fati 
«7.51 
77.04 
31.30 
74.05 
S6.«56 
7i.l4 • 
7S,.96 
96.79 
82.84 
#0,46 
i5»79 
S3.51 
05.61 
31. S3 
SO. 54 
1S93 
l&9k 
1906 
89.06 
33.96 
88.30 
82.14 
73.64 
77.06 
S l , k S  
65.17 
84.07 
13'^ Fat} 
-S6.61 
0O.40 
86,41 
67.42 
71.97 
77. ao 
73.33 
91.5.^ 
83.91 
71.49 
90.41 
90.49 
78. S2 
79.59 
34.40 
IW 
Ifll 
1926 
i5»76 
S7.43 
76.66 
36.89 
86.89 
90.74 
95.3S 
83*10 
92.50 
{6% Fat| 
93.73 
85.54 
90.03 
96.3S 
85,99 
94.65 
§6.72 
S2 *4® 
93. di 
95»4i 
92*90 
94»7t 
91,55 
#6.34 
90.45 
1915 
1919 
1920* 
9i.29 
09.05 
Si. 50 
95.93 
89*43 
89.91 
95.59 
95.66 
95. SI 
fie fati 
93.Of 
93.B5 
96.3s 
96.55 
94.9a 
96.33 
91.35 
86.34 
97.3s 
9t.91 
92 *53 
97.56 
97.t4 
91.69 
94.64 
1929 
1930* 
1931"^ 
90 as 
93.93 
96.51 
95.70 
94*62 
98.71 
97.37 
96,59 
C3^ fat) 
97.63 
92.41 
95.S2 
f$.*02 
92. 3i 
96*26 
9a. 54 
95*46 
96.74 
97*24 
97 •SS 
95.S5 
96,69 
95.61 
95#6f 
1934 
1935* 
193-6* 
93*^2 
94.43 
93.i7 
94.56 
97*01 
9t.54 
95*73 
fl,36 
{6^ fati 
92.62 
93.06 
97.28 
92,3i 
95.5t 
92..0'0 
3i»34 
96*31 
93*i7 
95.i5 
d9»39 
95.13 
9-2.26 
94.49 
93.72 
*Tim®hAsm& tT<m pifiTate "bretiisrs* 
- 45 -
S 
a 
S 
0 
m 43 
i 
« 
IS 
p rt ik o 
+3 o 
•H 
<*3 r-< 
ag«0 e| 
+» •» ,3 
m 
w 
& 
» 
I 4>
I 
« O 
»4 4«' ^ |H( 43 ® #• d ® 
m m Wr-i' ® '5^ •rt p «» A p 
»--« •» ••• <t» 
S5Q 
am «-• »• •* 
»* *'• .*# «t«' 
HiO « # « 43' 
-H w I®; 
ft 
!» 
© ^ ' "6-
•0 -H Si' 
« m #» C4&»ta 
»«k 
#• . ®  
# b 
iQi 
•« «?* »«. »m 
# 43- » 
m 
•rt F*f 0 
y.'jl 
«f O P: 
4^ 
f4 0 
•. -'t?' 
4S» 
r4 %4 
& 
m 
r40® 
« » • 
P m m m  
® «s0 
'# « • 
0-4-^ 
o O'kS 
r4 
• * » 
m-
•H: r-< -Ht 
•"O »-|^0 
<nj^o 
§ 
•# • • m C«i W -4-t>«to 
-drniCO 
« ' • » OO CM 
-4-yO O 
r4 
^ tfSO 
•• •• •» tQ ?»% #**! <"*1. 
^•u\%o 
r-f »-«l 04 H' 
'Cv,Csi # *:• » 
•an 
^m9> 
.. •Qsm 
0 i r H t - 4  
0\<Jv@N 
I I I M) o^*-i 
t i t P4 HI 1-4^ 
0v€^Sj*v 
<n«n«n 
• ' L CKtW -«• 
Hi r-f 
•I I •!• 
.-4r4-H 
f»f »»4 r*( 
-JtCl © WO® 
Hf -pt 
m -#*A 
m m *  iH vO OtC t 
o®« 
^lAr^wJ-
«no 
-i-iAirt iH fH Cvi 
I t I 
sO CS f*4 
t t I 
ev « (P^ 
H ''Tucvj 
• » # 
to -4-0 
«H r-4 
-to -4-
e^\0• »A 
o 
• • * tSOvO {>. 
—-CJ^OO 
+3 H H 
M 
iHi 
vO tr\c^ O 
^-4" O 
O W CVJ 
<v tv w 
0 o o 
••"w!^ f t t Ovsntn H f»4 1 i t 
|S| 
t I • 
««jn 
cv cv -r i—! I—\ i—I 
mso «A 
t© o«-» W »«<• 
-4-^0 O OsO 
150 ttj O 
rH l—i iH 
Q O O 3^-# 
» f I 
« - - . o  
rH 
I t I 
-# -4-sO 
r4 e4. r4 
u\m^ 
mtOO" 
0» rWO & H Oi 0* 0<>-1^ r~i.-{ 
f*- r4 -ii' 0v0^ON 
i^} •cn.'SA 
• •» » 
t f s  r 4  ^  
^sQ fnts 
,»H K~l HI 
* • • 
-•WO 
»-i H 
r-o CM' 0.r4»A 
ir\^m 
m * * 
-4'«n.«n 
•P »~t iH r»l 
5 
5%.«43 rv 
• ••• * 
sO trvMN 0^e^^<:^ 
i~| Q\p-J 
m' * * 
e»-fn-4' M%W « H t S t m  
-t'lnrt 
• * • 
«SO O 
€M3%OI 
«\R|-« 
• • • 
w-d--# 
"—••1.0 
^ .H w e« 
& 
• ' • * CM ^ 0\0sOtS • 
vO wo 
.-«®0 «J (-4 
• •  «• 
MO « 
r4 H 
r^^<jv 
vO -st"ijO 
vO 'Ai43 
« * • 
; 
m 
&« 
•0«i%v©4A mooo pivots, inooo 
•—«\0<n wtor^<A -^snsiO 
»AH® m m m  
eoMot <vf^<A evfc%iicy 
q ©o 
*«i^ 
I I I 
-t«^o 
r4 
I I I iA*fse~ 
o o o 
m CM 
f I I 
« CMfA P*4 
0*1 <3\ 
OVO Hi »»4«^ @N CJv€^ H iH 
333 
I t t f - t a m  
I I I  
o© © 
t I I 
04^CM « 
44 i 
0^r«| H ,r^ 
• # * * 
# # # # 
^0\'C^ <J\. OMOV0V, H iH H M HI. 'r4 
•Id 
w 
%%% 
f t I H-^O 
w <v cv 
I I f 
%%%• 
t^r4m 
I I I 
W €« 1-4 (H 
<nsQ«o 
o^ma H 
'i %4 0 ©• »e-
» 
•f g 
§. 4^ 4* 
<3 © l» 
16 
' S  S  
4» J' O S $4 
•rt 13 
# * 
- 46 -
• •».WW|i|il»l>iil»r li>IMII».i,IWII' Mi|HMj>.llimi|»li' fW Wi|nilWf8wiiiliMlW"WWWi»»M>^^ ll» WWIifiglilM IWi IWiil! 
IB most of fciit i?#p®yta oa profctin dtgestloa %hm t«i*» 
"appareat Go»ffiel©nts of niti*og#n Mgestloa* and *©0«.ffici#nt-« 
of protein digestlea® mr® ms#€ lutareJiajigeatoly. Hiis prS'-etlee 
wiil, b® ia tiiis th#®!®.. 
In fftbl® Xf i5t*«»sats4 t-lia ^allj altjpogea €llg#«tioa 
eo©ffisi#at8 wMeli ai»€s also ainwajdieA la fftbi© X?I, &©»#• 
eo«ffi©l8at« w#r@ ofe tallied 18 calves m dig»t« 
tlon trials* Si« dige«ti«a ©.©©fficiemti. w«r® a.®-
t©r»i«)®4 ia tb® foliQwifig 
©f fifottia •tig®sfci-@a • i»@4. »itj»og#a -
f«#e8 mitapQgeat .x 100. 
• f®#&' altrojpiB' 
®hk« «-v®rftg®s ©f tti® fretsia aig^afeim 0o@ffiel«ra.t« if&blm ») 
are pr®«#»t€d la l&bl# WII.. 
fAB£# WU* 
M®aa« &i iitrogea Bigeation Coefficients Obtained 
witfe 1# e&lv«s Fed Soft &nd Bard Curd iiHk with 
Zer®# § aa«. 6 Per C#mt Fat 
y»t 
Mi3J[ E«i?o #* SS 
Soft etmi BB.7 84.4 89.4 ai-.i 
H®r«l ©utrd t4..S . ,96»0 94 »1' 
SS.# 90.2 m»B 
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XV) w#r# mmlyMm& toy ^aaalysls ©f vaa?laii©® 
t© d#t.®nil»® 3X ttie co#ffio.ieat» of dlgisfelea oltffer«<3, »!§• 
nifieaatlj »!»» ttie *»re f«4 soft Brid hard ©«rd allk 
eontaiiiii^ mr'Of S sodi i per ©enfc fat» ffa® aaalyals la pi»«-
»©iit®4 •!» mbl« xyiii. 
M I X I *  
fmrt&jB©® Ara^fsia ©f ittroge3a Mgestiom Ccn&ffiei®Bfe» 
ca»tei-B«4 wim G&lvmm F«fi Soft and l««d Curd Milk Coa-
talniag 2e^©, S and € Mw Gent Pat 
BQmm o.f v&rl&tieB. ^ „I)#gye»8 ot frteaeg Mean aqmar# 
fotal 111 
Qma 1 . gl'Sa^ 
Pat 2 1S6^ 
Curd X. fat iBit#rfteti03tt 2 19#. 
lxp#rli»infc&l ewrm 10 33 •i 
Sa»pling «-ri'©F i6 19 *2 
1^' le^el oJf 
fh® *ia?l«iie® aaalfsls skows tli«t %h» card. teii»t©ii of lailk 
h&d » Mglalj stgnifleant mtfm&t on tii© 3aitt»-og«n digestion co-
effi©i®nt», ffli© proteins ©I" t»M •matO. »iik l»€ slgalflcsatly 
liigli®r e0«ffi0l«»ta of dS.:gmMttQU tbaa tli# prO'telns of soft eiard 
allfc,. fb« aaO'Wut ©f fAt i» ,1^# allk h&® m »lgnifleant ®ff®et 
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on tim iiiferog@a €tg«»fei©a Mie 4ig@»-
ti©ii wtt# ©btaiaei. with oa fch« 6 
p#!' iseat f&fe l#v®l mn4 it 41ff©-r«€ atinifie'iiiifely C91.8-88.®»2,i)* 
trma, -Uim lowmt mmlii&Mmi i&B»9} ^htmlmd with o» tl» 
fftt fiNi# aiiik. 
« (fc.OS) (»i> • >1 :g X • 2.BI 
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iMis m. 
fttrmtafel© AelAitf ©f M.llf Feeel Ixoretioss 
la Cu'bte Semtiaetsrs of lemel 
Sytromlte 
'Caif'' t'  • " ^  "  ' i a y g  
Kill f#4sltsak@r. ; ' X m ^ L, -S , $ % 1 1 . I, .,j i $ I 7 "Jfetal 
<56 » e#* e«« ec# ec. 
V'tur^ 
i86.a 
1.S71 
1S72 
4«*.2 
38.9 
93.6 
39.4 
37.3 
57.5 
{I*o Fat) 
a9»l 22,6 
76.S 150.8 : 
9S.0 37.4 
7 6*1 
117 .Q 
29.3 
40.7 
23,9 
36.6 
IS.7 326,.S 
•37.5 5S2*2-
37.0 419.4 
1893 
im 
1906 
93-.g 
98 ..7 
94.9 
96.7 
88»4 
43*7 
{3/^ fat) 
45.3 96.3 
43.1 96.6 
56.1 43.9 
69.5 
l6« 1 
50.8 
3a *7 
34*2 
71.7 501.0 
74.5 466*2 
to.5 404.1 
1909 
1911' 
192-6 
20.6 
33.6 
38.3 
22.1 
35.9 
18.6 
{6iS Fat) 
i0.6 89^2 
50.1 33.7 
05.3 55*6 
99»5 
89.7 
6f,,7 
66 « 4 
$4.a 
72.6 461»0 
31.7 427.5 
76.8 440#.5 
Hart Gwi 
1915 
1919 
192§* 
3i.6 
67 .'t 
33*4 
49.7 
39.9 
21.0 
ISO Fat) 
54*4 32^9 
9S.6 101.9 
79.1 49.7 
. 58,9 
6S'-».'6 
6S,*5 
67.2 
121.3 
78.a 
35.3 340»0-
74.4 571-*9 
g3«:3 383.7 
1929 
1930* 
1931* 
30.6' 
57.4 
95.2 
77.3 
141.0 
99.1 
{3^ Fat) 
42.1 70.4 
50.1 149.2 
59.9 67.3 
53..S 
7S-.f 
90.7 
45*6 
36.6 
49.7 
i4.1 mM 
39.7 552»f 
33.3 495.2 
1934 
1935* 
1936* 
17*6 
21.a 
39.9 
15.4 
14.2 
47.9 
{6'^ ?at) 
29.9 36.6 
121.3 20.4 
67.3 113.0 
2.2.7 
tf.3 
67.6 
103.9 121.5 347^6 
77-3 39*4' 383.7 
38.7 99-3 493.7 
•PttrefaastA twm. fyifste l)r®®4$rs. 
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ft® Mi fey, Wm aeidiiby valines 
istalGh were t;ak®n dftilj mm pr««®afc®.4 ia fabl# XIX. %ifei»at-
abl® aelditf valm®s .ftj?#' ppusente^ in. tmrm of embi© e#atiMt©rs 
©f m.Qwml patmBlvm bytrexl##* mf®rag#a of th® tiferatabl© 
aciditl- fitcfeora of tii® f#c#« fro* ©«lf©» irb®a tb®j w®i*® fed 
soft aM hard milk ©©nfcaiaiiig isero, S and 6 per mnt fat 
«r® pretanfced ia^ fabl® XX. 
milfi 
A*®rag#a of fifcratable Aciditf of F«©©® eoll«©t«d for 
S«v«a Oaf« fro» M C&lvm F#d lili: ¥«pjing in F&t Gon-
teofc aad CiuePd f©,iii8ion, ia Cubio C#ntia«fc©rs of leraal 
Sodiim lydroxid® 
lo faf •  • '  •  Average 
G©. m. 
Soft ewd m,2 is.i . m*o 
Hard ©ard. €3,1. 6S.3.., i8.3 J51» e 
m*2 m.a 60 ..6 
In order t© dlseo¥®r if diffweat; aff#et th® titrafc-
abl® aeidity of tti® f®e®s fron mZma, th» titratatol® aeidity 
ir&XmtB (f&hlm XJX} m'ObJmcMmA to a statlaMeal ajsalysia. 
fia® ar© pr®««iifc®d ta fabl® .XKi* 
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fmm mi 
•tam.ljBis ai Wmml fit^atAblii Aeidity 
F&etof» ffttoa Jtroa Calws Fed Soft and lard Cwrd Milk 
eoataiatng lero, S «i4 6 • B&r Cent fat 
Sonrc# Qt v.it3?latl©a &6»# #s of frited oa , l««i aauftf® 
,U1 
Curd 1 g*i 
Fat a 4.S2.0 
JE Jtftt iat«faeti0» t 18S..2 
Ixferlraeiital ®rmw li 1064.? 
Sampling «Frof 94 •946.4 
fbe v&riane® aaalf«i« Cfatel® •Slj Bimm& tJiat 41ff»reat 
silk dl@t# mimm f«d to 4i4 ii©t earns© si^itflo-snt 
^sriiitiO'iis la %h® a.eilitf ©f t&elr tmrn* 
- 52 -
tmm SHI.* 
WTm fatty leits ia Dailj lesal lxer®tl©as frm Oalirts 
la Cmfett Ciratim®te» ©f l«»al 
:p©tsssiuKi lijiKJxlie 
Milk F®A -1'"'f y- ifotsg 
0:e« se» m* m.,. ee. ee,. 6€S.. ee. 
Soft Swrd 
.1S6S 
CS0 FatJ 
1.10 1.S3 5.44 6...i5 2.42 7.37 9.60- 34*'61 
1071 5,60 9.5i 9.27 10...41 3.22 1.87 2.22 42 a? 
iS7a 1»06 6.61 5-51 4.57 4.05 4*43 9.58 35-Sl 
(3^ 
1S93 4,77 7. <11 26.15 13.19 19.60 21.73 5».2© 103.45 
1S94 4.70 10,43 10,06 3.96 6.2S 2.35 3-. 54 '4-1'. 32 
1906 24.30^ 6,26 12,S9 S.87 9.86 7.99 3.41 73.5s, 
fSfi ?at) 
1909 9,m 3.26 2*43 4.14 1.S2 1,21 2.77 25.43 
1911 4.52 6.09 9.35 8.30 8.00 10,..53 4*01 50.80 
1926 • 30»31 7.9S 8.:$3 7.30 3.^1 5.77 6«89 71.19 
Hart Gtird (a^ o Fat) 
1915 .74 1.99 .34 .34 .96 .64 .96 6,47 
1919 4.74 5.03 1...S3 1.80 1.69 7.67 5.71 2S.52 
1928* 3-78 4.92 .•9S 5.75 3.SI 1.33 2.7s 23-.35 
i3i m%} 
2.06 19af 14.91 3 ..59 l-m- 1.-47 .88 l:.-07 25.7s 
193©* .87 6..32 6.02 9,77 10-61 6,59 3.08 43.26 
1931* 9.75 6.41 5,.7$ 6.,24 4.44 3.54 3.92 40. Ot 
(6^'Fat) 
1934 13.60 7 #02 12.a7 7.57 13.67 20.93 5.31 SO, 27 
1935* 4.22 1.91 l.gl 4.69 2.25 2.67 6.30 23.a5 
1936* 15.36 5.92 2..48 6.55 6 •26 5.3a I..96 43.91 
•Pmr®lias@€ from priYat© br@#4ers. 
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f&ttf trm .frnttj mM vmlmss otfeei* 
fcliiya tkos® for f&fctf s€i4« w#i^^ 4®t0^ralii#€ o» 
felw® dsllf f«©©a of j&vmg mlvm tmA smf t mm& bar€ emM at He 
©©afcaining -S' «M & eeafc fmfe. fr»® fafctj- &©!€ 
iral»s «w p3»s®»t«<i la teai ©f etitole ©f asiml 
tot«i#©ia» h^droxi##-. ®i# results at««@ €#t#fsiaati©ii«^ 
ftr® i» Sabl# 'Kill* «vfi2riig«s of tfe® fw# fafctj 
-Held faetors uf feto fee#® fr0» emlves irib#a we» fed soft 
ana bfird ett3?d- ••»llk ©outainlug mmt S -aiai. 6 piT mn% fat &r& 
pr#»#at#€ in ai-II» 
*pkmtM Mill* 
Average® ©f Wrm% Fefety Acids ©f Fe©#® Coll«ete4 fe^" 
Sevea leyii from M Celvea Fed Mi'Uc fitryiiig in F®t 
0,©Bt«at «M Cmfd leas! on, in dtttole Oe»ti»ter® of 
Sodiyaa ly<S3?osi4®' 
faf 
Milk 
m ffti 
ee. 
'••' Bi' "• • • 
ee * 
' m kmrttgm 
Seft c«rd ,S»SS 10 ••40 7.02 7:^m 
'Eerd eiird S.7B 5»20 6.62 4.8f 
4 *07 7*@0 6 •81 
Ja or<^r to 4iecover if different diets .affect the free 
fattj &#i-ds ©f the feeee frm emlve#,- free fmtty aeid -ralttee 
ef fable XXIi: were etetistie&lly 'Sie reetilts of tMe 
analjs is ere »hmm Im fftble MIV* 
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fAEiit ,X3CIf • 
tmrl&nm of Dallf fatty A.eid Paetoys la 
Pally Feeml of C&lws Fed Soft aiMl HaM Cw€ 
Milk 0©jataiaiiig 2er®, 6 f©p Geat P&t» 
S0iw?e# ef yarlaiion mm of f^@®4o» Mtan. sftuar® 
Total 111 
1 2m,l 
tat 2 157.2 
Cord, X f».t inteyaetioa U 60 ...4 
lx|s«yias»tftl @j?yor 10 Sg.4 
Siaapliiig mvrm? 9S go .a 
®iii aa&lirsis »,h©w® tMt wto©a allk wito. varying fat l®ir®i 
«,sa eiifS fceosion is fed te ©alv#t, th« fre® fattj aei4 con­
tent of fcii« f®0®s la ast &ff©ctM, 
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Fatty Aeids Pa?es©a.t M Soap in Deily .f@0al 2»:i»stioas 
In Cuhi0 Centimeters of loimal 
Petassium Hydroxld® 
' ' Y " ' ' ' ' "' "I '" 
Mill: feiiltiatteegt" J' ' 'i' I r-"f •' ' \s" 'j' 7' ' sfoteil 
©0#. 0©» m* e&m m* 
3Qft Cur4 (Mo FatI 
ime 1*59 6.45 S.Sa 6.06 4,13 5.14 5-.99 33,24 
imi 4.8S 3. OS 4.30 5.S5 1-36 1.53 2,02 23«.82 
1.872 2*99 7.92 5.13 6«27 3*02 a»a5 4.02 32.20 
13"^ fatj. 
1893 4.0S 6.12 3.ia 4.33 7.49 5.41 5.72 41*33 
1894 4.19 3.5S 3.77 3.26 2-»$7 4.34 7.48 29.49 
19-06 7*1? 2.75 3.90 5.72 5.55 4*06 35.64 
{6>C Fat) 
6^49 30 .,67 1909 4*22 7.as 4.35 3.32 2,35 2*09 
1911 1»88 2,89 6.19 8.74 4.19 5.08 2.69 31.66 
1926 2.60 2,52 4.61 7.33. 3.32 1.25 1.36 23.05 
S&Fi. Oux-i 
Is© fat) 
1915 1.34 5.87 3..29 1.64 3-. 22 1,14 1,29 17.79 
1919 6,g7 6,.SS 1,91 4.99 2*66 6.79 6^88 36 ..9S 
192Q* 4»22 f.a9 2»7i 1.61 1.6g 7.59 3.00 30.07 
( M w m  
1..61 192f 6*03 2.31 •48 2.3© .91 1.44 15.08 
1930'* 2.03 6..67 2..23 6*6# 6.70 2.65 3.60 31. as 
1931* 5.73 6.99 6,13 3.40 1.71 3.12 9.-96 37.04 
C6# fat) 
26 #66 1934 3.44 2.37 1.45 5.79 3.91 7. 23 3.47 
1935* 2.§6 1,62 2.95 3.11 1.22 1.74 9.68 22.39 
1936» 2«01 3,00 3,02 1.69 3.S8 5.90 2*90 32.40 
•Bir0&as#a f»® pri¥itt0 bmmi&m* 
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mllM t© emlires* ®ie resalts @f tMa 9msXfmi$ •Si'® shorn 
In mhl0 XXfll. 
Analjfi.l® of Ffttfcf Adds Prtatmfe as S®«ip ia 
f®e«2. ©f* 16 Calv®® Fed lilk'witfe Vmrj-
Fat €#nt®iit iUQ^ 
Sow®# of variaMea of feegdoa Meiya sqa&r® 
Total 
0^ii 1 @.0 
t 2,S 
X fat iatei»«ettoii 1 • 
l3cp©^rtia»>iital 10 ©••§ 
SaiQjliiig 9$ 4k*7 
results of amlfain sli^w 'Hmfc tti* fatter aoids 
la tl;^ f®©#» ©f €s&l¥«.» .ar« la)i#f#3Q^«mfe -of 'vm'jS.ng ©wd taa-
sioQ and fat l«v»l in ailk mmd. 
- Si -
1, sfeia giUK #xi^rlia^nt, 
©» d&ilf *wawl;« ©f fmt ia .^e f#ees ©jf e&lt#s jf«d soft 
sud 'hard eurd akia pmmMtma ia fmtol® ¥111 and mwa^ 
mmris@d ia fatol® IX,» Wim •w&jttmnm mimljsi# ffabl# X) of t4»®® 
'idtgifca (f&blm fill) mkQva ttiat f&t-ri*®:® milk #iiaraelf©rlg®<i hj 
B&ft mnd hmr^ mtrd wUma ft© ©«»§«« m sigaifleanfe 
diff®2»«.ae«# in th& 'mmTmtm .of .fat ia t&e fmmMm 
mmwmgm a&ily amoimts of' f««e.» fsfc Cfftfei® IX.)- mrm 
1.1.8 «M ..Si -gfsws .respectively wk«o ##ffc mA M&rd. 6«p€. skl» 
ailk w®!*# to- ©mlv«». Sine® ttm -of f®-e«-s fat af© 
laot iiifl*ie.a©#<S Uy tti® e«rd chai'a#'t«j' of -siilk' %imm 
tli« avsrag® of tli« 'saians, .9 g»i8f. is tb© l0gi-eal tm&t&r to 
ms® in e-©ri'#efei«g f©r ©ndogenou® fat .aaistabmlita iB ttoe fafc 
Us# isp-«.s«-ae®- €»f mtapa.#t ia ©f aniaals 
©n fat fre®. €i-®ts liaa feeen found by ®i^#r wo-rk^i-S' CS6»§S#-S4) 
in v&Ffing Q'««iititi©s» Cannon, E»p«., and lsi4# -{10) f-ottnd a 
-a-sil|- fat #x«r«ti®» .©f'i*#. ifatl# Fvytz {S§> l.tf 
gpaas of fat in tb# f®®## of e&twm. f-»d f&t-fF«-« Milk.. ••&© 
®x.t^a.6.t ia tl»® of .ani»al» on a fat-fr## 41® t jproto-
ab-lf ©•r.igiJQft.te® .f.r#» iat©8-%t#»al ^mcfe^ri-a 4»-st««aat©a int©n»tiiiml 
e«13,s m ©xerefcioas from Wm I»l0o€ (§f). 
fhu rimgft ol* tfee d»i3,y of fat is tli« ferns of 
mlrmm on fmt-fr®# milk 41.®t» mmw fp©® .16 to g.ES {fafel# 
VIII}. 
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fftt ctt^egtloa 
In oiir ferl&ls m« .aveirag# eo-«jffl©l@at of tmt digestlG» 
was 9f*5i wM.1® fchs rang® «f tsb# coefficients «» from 92 •tS 
t© 99..@9 II)-• Ofcii«r wm*k0m h&vw obtained equally as 
Mgh eoefflelcmts of fat dig®stt«» { 10,12,36, 37 )« 
fh« variaae# analysis XI¥) shows fcliat when soft 
or MM ewi alllc contidLiilng S or S par eent fat was f@d to 
eatlv©@ tfe« ©ffieieney #f fst digestiun was not sigaifieantlj 
af fee ted* Si# mverag© ©.oeff tcieats of fst digestion wer© 
97.18 -and tf»94 rm^etlvmly wbMu s@ft eord allk -©ontiiliiliig 
3 and 6 per c®at fat iiM Mrd eard milk e©nt&iiii.3as 3 mid 6 
P0P Qent fat wwm f#d to ealv^s. Pryta | 55 ) ©^taliMd th# 
foll®wiBg fat digesticm eo«fflei«»t8 and 9§.4a re»p«c-
ti?®ly for aad bard ©m»d silk ©©atsiniag am av®rag® ©f 
4 p®.r eeat fat* 
Si« dig#st£bility ®f fat was mqmlly m high oa 
p#r ©@nt as ©n 'feli© 6 per e#at f&t 1#¥#1,,, wltii r®»peetiv® «0* 
•ffiel@at® of f7»S0 aud ff.*??',. Sj« coeffl.e!i#nts otofcftlned 'ay 
Pryta ( 55 J »ftr# 94#1T aM 0S,8S rs#p©©ti¥«ly wkea mll^ eea-
talning 2 aad 6 f#r 06jafc fmt werefed to salf®®. 
Evld®iie«' 1ms been pr®»#Bt«d toAow th& efficl«3Qcy 
of fat digftStlQii la yowsg c&l¥e« l» net affs.eted by 'tii® feed­
ing of s®ft or bard ©Ts*d allk ©oatmimittg a or § p#r G«nt f.at. 
• 61 *• 
Jm til®' light, of thmm findings, ealir»0 will " 
torntt®pfate m i»«ll mhmn they ar# fe4 »o.ft or ©ard atlk 
con talking S or ® per e^at .fat* 
•Calves lets aM 1894 ©»• tl» »©ft ©mrd allk c-®atait laing 
S i>®r mn% fmt seo«r®4 intermitt«Btly» Ib mBt&boliBm 
mt this st^atioa with ealvw, liiiaa CM) ©hservmA th&t 
botfe fclj« p»re®nta.g®. of fat in th® f@e«® and tli# total asoimt 
#xer®t®d ir®r« .gr^sttr during p#rl-©il« of seoariag. For tto.ia 
r#ttSos'tli# dftfcn fr&m calves 180& aad. 1894 ir«r© not us©(i In 
.iinal78«9* 
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fli@ eo(iffl©l©mts ©f nt%rog#a ofefcainM wli®a 
ealirfis «©!•© f®<l b@r4 ea,rt wl'fefe %&Og S aM S p®r mnt 
f&t ,r©:Si»«ofei¥«ly mrm M.S., t6»0 i«Ml 93.S. io sig«iifi©«iat dif-
ferene®® wer® foimd fe«tw«®n tbes# m'&tm tliafe fat on 
th# level# «.»«€ fead m measiarmbl# iiif !«#»©« ®» tii© dig«»tlo» ®f 
'til® pr©'t®in ttbtiit mm in feii® hard ©mrd ailk-. On tti® other hasd 
fee itdditioa of fat to the s^ft ewrd at th® mmm leirels 
that were ^uased im the- M«i .eard -ailiE esmsed tigoifieaat increase® 
la th# ret©ati©» of the aitrogeja of fee «of t ©mrd Milk*, fh© pr®-
tela dig©«tioa, eoeffieient« S4«4 and 89.4 reap®etiireIj 
were ©fetaiaed when' soft c«rd. ailk ©©ntaini'ii^ ^ero, S -and §• per 
cent fi&t was fed to c&lvea. 
Biese differenees in the digeetifeility of th© protein#' ©f 
hard and siaft emrds camsed hf fat are rather difficult to tmder-
sta-jad. S-oae inves tig«t©r» Cll#39,&S,S8) elaia that fat iater-
fe^s'wi^ gastric digestion while others (i4,fl0> clain that fat 
iO' ailk speeds up the liqmefa«ti®» ©f ailk in the atoraaeh and 
it® disappearaaee therefroi»» whieh i» aa iMication of a^tre 
speeds^ digestion.. If fcia© is m #le»nt of ^e more eoaplete 
digestion of hard ei^rd,- as- has been proposed, thea beeause fat 
iaaoreaaee ttie rate of dl»appeara».<^ of ailk ©m*d from the oalf'» 
stomeh it should almo eawae th© card to he less tttoro^i^lf di­
gested. Owr results did not stjstaia this later ©onclusion. 
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Oerfealmlf •o«r resttlfcs,. and mmm swtAlned hj Pryts 
'C§S), M&k»f CM):» isge® aa4 H«i?T®y (#0), prof« timt fcli© pro-
fc#ln of Imrd em^d is W3:i^ e€»*pl®^t®iy ii.g«at#€ tham ^at ©f 
soft eiffd. As- «it^, mmy ©b«mie«S, pr€»©®«s®s# and •cli.g«»tioft is 
«t c^©Mi©»l pr©o®as, tii« ^©i?# tli# ^«#ti©» ®pproa#ii@s tb# 
100 per ©®at l@¥iif3. tbm diffieulty (iiaticpiJiiig -iigtnei®# .hav® 
in «ff#ctiiig it. 
la tMs ©as®, fat is tM# dist^biag^ ageat, & morm 
e#apl.et« <lig«-stl#ii of ^ -n^yd into wMeh. it is ineorporatefi 
p^ofeably tfepO'®^ esusing. & greater ®xp®»ar# ©f tii® 
emrd t©- mttmmk. hj tim g«stri© Gc«i»@fa#mtly tlMi ®ff®et 
©f fat ia iiier««i®iJEig ppotsia dig«sti©a it »6ius«»alil® wli®a tt© 
eoeffieieiit i® relatively low,- as urittj s®f t ©imp4, wMle tfe® ia-
protmwmt in #ig«-®tifeility «f protsia ©f tfe® hard eisrd witii 
its ®o#ffiei®at ©f <lig«stio» tb®- prmmnm of fat« 
is ao-t Bi®a#Mr&tol®t tl^mgfe &m mn. gmmm that if tli® •t«--etaiitu®s 
of analysi®. w«r® #«Bjiitiw «a®a^ «oa# i*prov«a@iat ©otild tee 
foMKl» ®i® law 0f diminisbi^ 3?®tarns- is a®tl©®abl-® in •&© 
•#ff®etiv«iMis« #f tfa.® pi»«-s»a©®- of fat on ewrd digestibility. 
Im s^waarising out d«t* in fcb# ligiit &t tiiat ga.tli®r©4 by 
0tJi®r morUeFS it eau to® said, timt «fe-a wH-ea fat i« afided 
to a general diet it -<^lays t^® @aptying tl»® of fcij.® stoaiaeli, 
fat &M®d to »ilk ha® mi. ©fj>®8it® ®ff«ot ot ap«#ding tli® 
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g&sfcri'© 3.1-qiaifaction and 41sapp®:ariyse® of ailk eurd. Ibis in-
ermmd ©f digestion of tti® ailfe em& broiigiit atbout tof 
thm i3a©0'j?porati©a of- fat ia refl®e-tiid in a c©«ffi©i@iit 
of digestion tli# fat cAvrnm mx.tetk #iirfae» to toe ©x--
to. the gastapi© «-*is,y»8 thm leading t&mer and s®al.l» 
undigested partiel©# of etird t© pM.m tmm tli© ®t©»a-6h int® 
t^e sm&ll int®8tin®* 
Jtpart £mm ®ff@.«jt of fat tb# Icsw eoeffiisi^nt of di» 
g®s-ti«»ii of ti» .»of t eiiM p.p©t»i«, i]wdiemt®» tbat »*•# i»dig®st»d 
partici.®.® mm mmplng into tto« intestinal »!»#« than is trm® 
witb hard ®ir«s- tJteii^ th® mpmrnA at digestion ia aor# 
rapid ia soft eard# dw t© tii® gre«t®r awfa.©® ar#a exposed 
to di^a-tiva a©ti@n» By ti»if» wmn n&twpm soft owds .ap© aa.^ 
mp of SMtll X&QmXj MM t©g©^tli®f ptrnm-B. whilm 'inupd ewMS' •ara 
mo]p« a-oiid witta .ralativaiy f®w and tl^tiy be Id togatto.ai' pi©e«s» 
fk& diipstiw Juioaa, attaok tla® amrfaea of moh of ifcas© piaoea 
digaatii^ froa maa oonatantly mtiX ti^' iiaaa to«eom@a a© 
aaali tlmt it ean float in tlia .gaata^io J-mioas and toe ®|«©tad 
fr<» lla® st0»efa tfeppois^ thm pflmtm valw.- Sb# aany fiaoaa 
in th® »of t ewd offar m larg® a»fa®« araa for rapid digaatioa 
biit it a.l.so prodneaa aa digestion p^pooaad® raany wndig©at«rd 
p.iaoas, s.mll ®mo«^ to fas® tto.i»oi^te i&a fyloi-aS:, ®ta larga 
•toittgti piaeaa of tl» bai^ offar iaaa a^faea for digaa-ti^fa 
aetioa asnd la th» and fmwmr piaoaa of wadigaatad »atarial aaall 
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t® pits® from tb® tiiaa s«ffe euMa. fli« dif-
fermnm In 41g©8ti©ii eoeffielenta hmtwrnn 'taicse'twe kind® 
of c-orcl ar® #xplaiBal>l# ttoom^ tti# diff®i*«ne« in qmaafci^y 
of isiwlig®8fe®d pcjftioiis passing fro® thM In thl& 
¥i®w tiierm is a©' disagreement ,@p#et«r sp«®fi of siig®s-
tion foiiQti witfe soft ««rd milk and thm Mgli«r eoeffieieat' of 
digestion fo-iaad with, hard eard aiil:» 
fhe resmlta of oaj* ms.tafeolias worte ©Mow ttajit tli® eoef-
fieients of iiila'©.g®ii'dig«fi.ti@» wer« i*iei»®a.fi«d irb«a 3 and 6 
per e®.nt fat. wei»#- ®dd®d to soft mnd .ailk,. wtiil® wo ia®r®.aa# 
in iiiti»g#s 3f«t®»tioa Wi&a obserwd wke-ii S oi* 6 pwr eent fat 
was sdded to liard e«rd si'lk- Strietlj from a amtritioaal. 
point ©f ¥i®w* tli0»# til® addition of S or i ss«r efnat fat to 
iow e-ycrd ailk <Holst®iB and Ayr«M.r«> womM, inereat# tli® 
niti^ogta r®t#ati©ft of that milk, fed t© ealv«s. 
- 6f -
©£ tfe# feess, 
a. table &©i6ity> la fatol# xa ar# pmBmnted thm 
dally titratatol® «©ldltf f«« tors 4@t#ralBeci from Urn fmmB 
of calv«« f©4 soft Mid &aM Gwtm allk e-oatainlfig 2@r©,. 3 aM 
© per 0«nt f&t» Si® viirl.i®©« analysis shows that th© dlf-
f®r«»t dlmt» m m»d 1® tM» «xperla®at hav®. no significant 
«ff©et on th« titratelil®. a#Mi%' «f ttie terns-, 
Th0 €w f A t©nsi©E ©f ittllk hm€ » slgaifleant eff«©t on 
th® tltratsbl®- aeMltjr of the f#e«s. fh® &v«rag® tltrmt&bl® 
a^Mlti- factor# ©f tii« twrna^ wttm $5.8 'and #S«i r©sp®etivelf 
whtm soft &M& hard ©»M »Hte w«r® f©<4 to eiil¥«a, ®b« ad-dl-
tloa of fat to fat»fr## al-lk^ a»d th®a temdimg It t© o®lir«8 
hM no -sigalfleant «ff«ct on th® titratittol# «©Mlty of tfe© 
f@e®». ISi® av@rag@ tltr&tabl© ttoMlty faetora w©r® 6S,2, 
6?,S «ii4 60-6 r®.spe-etl¥©ly for tii# allk m&t&inlng, gero, S 
and t p©r e®at fat#. 'Stees# respite ar® «i;fe»tajttti&t«d toj 
Sra.m#l »sd Miller^ CtSJ- «»d How# ajaft lAwk (33) whose work 
lndl€«ti»8 ttiat varlatloas la .di«t are mot m&oomp&tilmd hf eon-' 
sis tent flmetuatioai In. th» f«e&l r#.aetlo». 
fii© rang# of tti® dally tifcr&tal>l# aeldity faotori was 
from IS.4 to ISO.S |fahl« XIX)..., a# varlaao® -(Tabl® 
XXI} has «.e©.oiiiit«d for th®' varlmtioa In Wm^ tltratmhl®. aeldltj 
faotors that mm T&f "t&jiMg th«- eard teaaioii. and fat 
eontemt of mlllE. fh# Isrg®., mmmm ^#xp#ri»tatal «rr@r 
• #8' • 
If able XII) ia4S.eafc®s that factors ii«i#peM»iit laf tlj# e«r<l 
aM. fat- irarlstol«s^> were affecting tti# asiditf of 
th® f®e«s and pfsfeaMy causing it to^ flmetmafc## 
Thm digestion ©oeffieients of f&t mM nStr^gmn sfeow ao 
rsl&tl&mtlp t® til# titratable acid,lty tn fcii# f*e®-i of ciilv®s» 
Ihis relatioasMp aai those followiijyg *#i»$ €®t«raia«4 toy In-
sp«'«tlE>3s of tii@ trexiMis of th® r#ap®eti¥© mmm «ncl«r ©©asl4©r-
a,tiQa.-
*»• 00 «• 
f&t.tg- aeidg«. In fatfel# 1312 &r« pipmmmntmd tii® 
€ailj fatty .a©id. faetew •€#tsrmliie4. fe# Smmn of cal'ves 
fed soft aM. hard emrd. allM eeataising is«r#, S sjid 6 p®-r eent 
fat* fhm ¥a.riano® .aaaljsis «f is- slioiKi in fsbl® 
111V.« Biis aa&lysls (Table XII¥| rnhmm liiat tJi® diffni-eiit 
!4i«--ts MM -wssd In fels ®xp»rts©afe l»w im si^dfle-ant dff®et 
on Si© free fatti" a«id eoat»-at of fcho ferns, 
fh^ eux'd tmmlmu mi ailjk. ftai »o a.ig»if-i®aat effect om 
fell© tm& t&ttf a©M e^nteat'Of tim. f-eeeis.. fii« avarag® fr#© 
fatty a,cld -rasasweaeats -of tl» f«0«» m&r® ?»S't mnA 4»67 
r®-»p'0etiif@ly w&«n -asjft .and har3 ewd miltefi wer# f©€ t© ealv©®, 
fli® ft^diticm of fat to. fat-fre® ailk «M tli©ii tmmdtng it to 
-eal^®®- kad n© &tgnX£±mti% #ff#©t oa Sx# trm-e fatty aeidl con­
tent of'tl^ f«e«.s. ®3« aver«^ .f.f«« fatty a-eid fae-tor* mre 
4.07, 7.80 -and 0..af .r0Sf®«ti»3.y for tfe# atl.tt. &&n.t&tn%ng 
zero, 3 imA & pmr 6«nt fmt* , fbm »aa 4l£temnem to©tw»eR tJi® 
ir&e fatty acid® m«.s©«i®ttiMft i.iff«r«tBt fat levels and 
emrd t«asl0.iis «f® afeafifesd t© mwmr» of Fitadoa -s-taipliiig from 
a bsis0-g©a«oats. p^p-aMtlon.. ''Bm^ aema ar® liopg# b#-
til® Tsm&im &mmemlves nver® from 6 ¥«ry-lng pispmla-
tioaa. 
Si® i»-«iige of tl^ daily fwm fatty aeid ii»asiii'-ea#.ats mm 
.from ,m to t4#.30' {f»bl.® IXII).. Moat ©f tto®- variation ia th© 
iiftfca presented in faM-® XXII wms .®«e0--«Bt«d for toy tb®- v»r-yltig 
ettrd end fat eonte-iit ©f the €i#ts. 
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®i« resmXt-s 0f our trials sM&m thmt tli# .fr®« 
aelda are aet oorraJjited with fat ©r iilferc»g#a €ig®»tl.oii* 
Safety meMs m ao«p» in XXV pre®eat«4 
til® 4-ftilf aMj'aate of fatfcy acids -its. «o«p from Mi# 
teem of ea3.t©» f©fi. soft and hara eori. ailk txnifcalaliig z»r©», 
S Had S per 'P^at f»t» ¥ftri»iite« anaifsia of tlies# tlata 
a.r# p?#s@at©4 ia XXfll aad mimwm ttmfc th« €iff«reat 
€i#t« tts«4 In tM# ®a.pertai»nt fcaw tm slgnlfSeant ©f-feet && 
tb# £&ttj «eidla as soap In th© f©6#».» 
Wmn sef fe arid tmrd curd milks wer® fed to ©alv®« n& 
»igaifi©«it difffirtae# vm- femd b©few®#» the of 'tti© 
fatty ftold muMiit of tiie f©cfe«» fb.© avsrag® dftily «jwnt8 
&t fatty aeid® i» tli# feces wer# 4*54 and S.iS r®«p«eti¥)©ly 
wb®ii seft and lisrd Qwa^. alike were f«d t# flie mddi-
tloU' of imt to fat-fre© milk aad feeding It to ealve# bad so 
stgnlfieant mttett on 'ttie 'fatty a.eld ©©atent; of th® f®6#s« 
fli© a¥®rag# dally amount ©f f-afcty «ids w®r© 4,E6, 4»Sg, 
and 4•00 respectively for the milk ©omtalmittg 3 «nd •© 
|>#r ««nt fat. Si# fatty ftcld. eoiitSKt ef tlio fec@». is not 
sigolfieantly aff#©t©d whaa sef.t aaa Imrd ewd ailks ©©Btaiii^-
ing s®rQ, S sad ® per e#at: fat ar# f#d t© e&l¥e», Howe iS2). 
stiit#s that vlmn Itier® is » Mgb fs.t eeatsat^ia tb« fee@s 
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1,. C©ael«®lo»s 
fla® r«'Sult# ©f tim i»tmtoolisa trial# ia wMefe. 16 &&lvm 
w®r® us®4, Bup-port €h» jTollowiiig general .©©aelusionsi 
!• farifttioas ia tli# emM t«iisl©n ©f sttm milk f®d feo 
fOMig eal'»©8 failed t© eiia»g@. aigniflcstntly 
tmntlty of fat la feiislr f®e®!i. 
g. Bfftele-B-ey of fat €lg##ti©m i» jQxm^ calves is not 
sl^lfleaatly 8tff«©t»<i toy 'tli® f#®<liiis of soft m 
h&i'd cmrd wilfe ^e€ttlt»iJa4ag 3- ©r ® p#r ©.©at fat, 
S.. P3rot®la dlgssstloa mttii mlwmm mm sifaifie«»tly 
inereaaed toy tla®- • of th® »lll: is-ttrd for 
prottijtts of liaM ©-tird silk toa¥# sigalfiC'&iitly 
higher dlgeation ©-o«ffl©i«Bto ttoan tti@ proteins ©f 
soft emrii ailfc» Frot«lii dig#»ti©n eo@fflei»iits of 
to&rd ©os^ ailfe didl mt ehajog® wittt ^«stiaB.g©s la fat 
©oiiteat «fMl# tmr&mm In tii« fat .eootent of soft 
©ia?«i allk ©«,ms#4 lut tbe eocfficleat® of 
digestion of tti® pr©t@iii. in ttii« allk. 
4. fsjpyiiog fat c©nt©at »a<i ©ard ©Ii&rmefc©r 0f milk fed 
to calves did not aff®et te.# titra.tabl« acidity,. 
fr«# fatty tteidt and fatty a®id» soap- eonteiit 
©f tlie f«e#s» 
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§• tmt «a4 pTO'ttia iSigtsfcloia mmrm 
a0t ©orrelatiria wltii tti® titrafefebl® free 
fatfcy add ©f tmtty a-eids, as mmp eontenfe- of 
%be f«e@s• 
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